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TO “ ELECTRICAL REVIEW” READERS. 


We regret that recéntly a number of our readers have experi- 
enced difficulty in securing copies of The ELECTRICAL REVIEW. 
The reason for their disappointment is that our circulation Is 
continuing to increase so rapidly that it is impossible for us 
to guarantee that any casual copies will be available after the 
hour of publication. In order to make sure of receiving one’s 
copy regularly as issued, a definite order should be placed with 
a newsagent, or subscription should be sent direct to the 
Publishers, ELECTRICAL REVIEW, LTD., 4, Ludgate’ Hill, 
London, E.C. 4. 


THE ELECTRICITY SUPPLY BILL. 


THE long-awaited Bil] of the Board of Trade has at last 
been issued, and can be obtained from the usual sources 
(Bill 72; price 3d. net). For full details we must refer 
readers to the original text; we give a summary of its 
contents elsewhere in this issue. 

Broadly speaking, the Bill follows the lines laid down 
by the Committee appointed by the Board of Trade on 
Electricity Supply, but there are many evidences that the 
draftsmen have profited by the criticism which has been 
levelled at the Bill, and by the suggestions which have 
been put forward from so many sources. We are very pleased 
to see that no countenance has been given to the egregious 
proposal that companies which are authorised undertakers 
shall be deprived of all representation on the electricity 
boards of their respective districts ; that officials who suffer 
damage through the operation of the Act are guaranteed 
compensation, though the terms of the clause are capable 
of improvement ; and that the enlarged powers for obtain- 
ing compulsory wayleaves without delays, running lines 
overhead, and using water from rivers and canals, appear 
to provide the facilities which have so long been needed by 
the industry. 

The Electricity Commissioners are endowed with ample 
powers, and are entrusted with the discharge of the duties 
at present fulfilled by the Board of Trade, but their 
decisions are subject at all times to the approval of the 
Board, and in many. cases they can act only through the 
medium of a “special order,” which, if opposed, involves 
the holding of a local inquiry, with the consequent delay 
and expense. Asin some cases the Commissioners have to 
hold local inquiries before issuing the special order, the 
procedure may be drawn out to considerable length, and 
affords abundant opportunity for obstruction. 

The District Electricity Boards are given very large 
powers and important duties, with remuneration for their 
services ; the mode of their election is not specified, but their 
constitution is outlined, and their members will include 
representatives of all the principal interests concerned, not 
excepting labour, as well as local authorities which are not 
supply undertakers, but which agree to afford financial 
assistance to the Board (with the permission of the 
L.G.B.)—a new “feature in municipal enterprise in 
this country, though common enough abroad. The 
function of an Electricity Board is simply stated as the 
provision of a cheap and abundant supply of electricity 
within the district, and for that purpose it will be empowered 
to acquire all generating stations and main transmission 
lines, to construct new works and lines, and to take over 
existing undertakings, always subject to the control of the 
Commissioners. In fact, by the constitution of a district 
board, all generating stations and main lines ipso facto 
become vested in the board, subject to payment to the 
owners therefor. In defining the “standard price” pro- 
vision is made in the case of municipalities, not only for 
taking over the capital charges in respect of outstanding 
loans, but also for compensating the owners for capital con- 
sttuction paid for out of revenue, 4 point upon which the 
municipal authorities have insisted ; in the case of private 
ownership, the cost of construction and of the site, less 
depreciation, will determine the amount, subject to arbitra- 
tion in case of disagreement. What a vista for the Parlia- 
mentary Bar! Another municipal point is met by a 
clause requiring the board to supply electricity to the 
original owner of a station compulsorily acquired as cheaply 
as he could have generated it himself. 

New stations and extensions of existing stations are made 
subject to the will of the Commissioners. The rights of 
existing distributors are expressly protected, provided that 
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their refusal to allew an Electricity Board to distribute in 
their areas is not held to be unreasonable. The rights of 
local authorities to purchase undertakings are transferred 
to the District Boards—even in the case of County 
Councils ; this clause has a direct bearing upon the future 
of electricity supply in the London area. District Boards 
are empowered to delegate or lease their powers to authorised 
undertakers or to “a company established for the 
purpose ”’—a provision at which some municipal authorities, 
notably in the North-East, will look askance. Pending 
the establishment of a District Beard, the Board of Trade 
itself may execute the functions of the Board. 

The financial provision is of special interest; the 
Treasury is authorised to provide 20 million pounds out of 
the Consolidated Fund for the use of the Board of Trade, 
and may issue Exchequer Bonds for the purpose. 

The Commissioners are also authorised to raise an “ elec- 
tricity loans fund” not exceeding 25 millions, out of which 
to make loans to district boards, the interest being 
guaranteed by the Treasury. Further, during the first five 
years, Parliament is to advance money to cover the deficit 
in the accounts of the Commissioners, other than the loans 
account, such moneys to be repaid during the three 
succeeding years. 

The principle upon which the Board of Trade is to fix 
prices for electricity is simple in theory—namely, at such 
amounts as will cover the capital charges and leave a 
margin. There is no sanction given to making profits. 
On the other hand, there is no attempt to impose uniform 
prices on the whole country—an impracticable scheme. 
Power is given to suppliers to let for hire and maintain 
electrical apparatus of all kinds, but not to manufacture or 
sell them. 

The section of the Conspiracy Act of 1875, which deals 
with breaches of contract by persons employed in the 


supply of gas or water, is extended to the supply of . 


electricity. 

Provision is made, in the event of a Ministry of Ways 
and Communications being established during the present 
Session of Parliament, for the transfer of the whole of the 
powers and duties of the Board of Trade in respect of elec- 
tricity supply to the new Minister. We have no doubt 
that the Minister will be as able as the President of the 
Board of Trade, and as well-disposed towards electricity 
supply, but it is impossible to suppose that in the stress of 
organising a new department with enormous responsibilities, 
he will be able to devote attention to the subject, which 
must not wait, but is pressing for immediate action. 








A CORRESPONDENT in this issue raises 


a again the question of re-employment of 
Section, demobilised officers and men, and asks 


whether preference is given to officers by 
the Appointments Board. We believe that no such dis- 
crimination is exercised ; officers and men are dealt with 
on exactly the same basis, and we know of cases where 
officers have waited for many weeks before receiving a reply 
to their application. The fact is that the machinery of the 
Appointments Board was not ready when hostilities ceased, 
and it is only now getting into working order. The delay 
is most regrettable, as there is a great number of men who 
are unable to obtain either employment or training. The 
case of men who went straight from school into the Army 
or Navy is particularly unfortunate and difficult to deal 
with ; some of them, to our knowledge, have been with the 
Colours practically from the outbreak of war, and are now 
released at the age of 22 or 23 without any preparation for 
the battle of life except such as they received at school—we 
kuow only too well how much that is worth—and that 
which they have gained in service. The latter is by no 
means to be underrated ; men who have occupied respon- 
sible positions in H.M. Forces have of necessity acquired a 
more or less sound knowledge of human nature, and many 
have learnt to handle men; but while this valuable expe- 
rience will tell in after life, it must be admitted that 
between handling men under the- bonds of military dis- 
cipline and handling free men under civilian conditions 


there is a vast difference. Others of less capacity may 
have gone through the mill without deriving much 
benefit from the process. We trust that every effort will be 
made to provide training for those who require it at the 
earliest possible moment. In the meantime, we wish to 
draw attention to the remark of our correspondent : “I am 
too proud to draw the O.W.D. of 29s. per week. How am 
I expected to live ?” 

We respect the writer’s spirit of independence, but we 
think he is making a fundamental mistake. He seems to 
regard the out-of-work donation as savouring of “ charity ;” 
it is nothing of the sort. It is an allowance for main- 
tenance to which he is fully entitled, just as if he were 
still on active service, and is intended to answer his ques- 
tion—* How am I expected to live?” True, it isa meagre 
allowance in these days of high prices, but that has nothing 
to do with the fact that, such as it is, it belongs to him 
and he incurs no dishonour in claiming it. 

With the suggestion that employers should make a point 
of giving demobilised men a chance to prove their worth 
we cordially agree. At present, in view of the unsettled 
conditions in the industrial world, we admit that the pro- 
blem is exceedingly difficult; we are all waiting for the 
declaration of Peace and the return of stable conditions 
under which industry can go ahead at full speed. But we 
hope the moment will not be long deferred, and that our 
ex-fighting men will speedily come into their own. 


Tue French Minister of Commerce 

Recent French 3.4 the Minister of Foreign Affairs have 
and American ; : 

Activities in Spain. JUSt opened a French commercial bureau 

at 19, Calle del Principe, Madrid. The 

object of this new centre is to develop and improve com- 

mercial relations between France and Spain. Periodical 

exhibitions of samples and models will be organised, each 

exhidition being devoted to the products of a distinct group 


of manufacturers, or occasionally to the products of a single 
manufacturer. The bureau will furnish information to 
French and Spanish manufacturers and buyers on such 
subjects as tariffs and Customs, transport, conditions of sale, 
credit, &c. 

The Liberal newspaper makes the following comment on 
American activities in Spain :— 

The war is hardly finished and already the Yankees are fixing 
their attention on Spanish affairs. A representative of the National 
Bank is now in Madrid studying the question of opening a branch. 
There is also in Gibraltar a representative of the International 
Transport Co., who is deeply interested in the proposed new railway 
from the French frontier to Algeciras. The Americans are study- 
ing our railways, our tramways, water-power, mines, &c., and 
there is no doubt the near future will see a much better commercial 
understanding between this country and the United States. 


The Spanish technical periodicals now show quite a 
number of advertisements from French and American 
houses. The American method of propaganda is to adver- 
tise well and to open branch establishments, whereas the 
French system is to advertise well while conducting business 
from the central office in France. Our special correspondent 
in Spain, writing on this subject, says :—‘It is possible 
that British manufacturers are preparing to secure a shate 
of the Spanish market, but up to the present their activities 
are not mirrored in the technical Press.” 





Tuat the “ informal meetings” of the 
Institution of Electrical Engineers have 
filled a real want, and proved a successful 
venture, is, we think, beyond question ; their main object is 
to promote discussion amongst the more retiring members, 
and this has certainly been achieved, the discussions being 
both interesting and well sustained. Our compliments are 
due to the chairmen—Messrs. Rankin and Pooley—for their 
able and genial conduct of the meetings, which has greatly 
conduced to their success. The falling-off in the attendance 
since the first meeting is largely due, we believe, to the 
inconvenient hour at which the meetings are held; as we 
stated in our issue of March 21st, several members informed 
us that they would prefer an earlier start, and on Monday 
this feeling was voiced by others during the discussion. 


Electricity Supply 
Regulations. 
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Mr. Bradshaw, in opening the debate, devoted most of his 
remarks to the article by Mr. C. A. Baker, which we pub- 
lished a few weeks ago, and to our comments on the subject. 
As the article and leader dealt mainly with the legal and 
commercial aspects of the question, we did not anticipate 
that they would in any way affect the discussion at the 
approaching informal : meeting, which we expected to turn 
on technical points. However, they were evidently a 
godsend to Mr. Bradshaw, whose breezy humour enlivened 
a subject which in other hands might have proved some- 
what dull. The chief points of importance which cropped 
up in the discussion were the desirability of adopting one 
uniform set of rules—namely, the Wiring Rules of the 
[.E.E.—and giving them the sanction of legal authority ; 
and the necessity of introducing the registration of wire- 
men, in order to put an end to jerry wiring, and to checkmate 
the incompetent wireman-contractor. With both of these 
proposals we cordially agree, and we feel sure that everyone 
whe has the interests of the industry and the public welfare 
at heart will give them his energetic support. 





In our recent comments on the 
nominations for the new Council, we 
anticipated that additional nominations 
from outside would be submitted ; these did not, however, 
appear on the balloting list. As will be seen from a letter 
in our “ Correspondence” columns, such nominations were 
sent in, but owing to a technical defect: they were invalid. 

Our correspondent, who, we believe, represents a con- 
siderable body of members, assumes an attitude decidedly 
hostile to the Council, and evidently feels very much 
aggrieved. It is certainly very much to be- regretted that 
the nominations were disqualified, but is it quite fair to 
blame the Council for the mishap ? We have in past times 
had occasion ourselves to criticise various actions and 
omissions of the Council, but in this case we see no reason to 
attribute to it any unworthy motive or to jump to the con- 
clusion that the incident has any sinister significance. 

It is not many years since the Articles of Association 
were altered after mature discussion, one of the chief reasons 
for alteration being the desire’ of the Council to satisfy the 
demands of the members for a reformed system of election. 
Apparently, in spite of the best intentions, a loop-hole for 
mishap still remains, but evidently it would be easy to 
avoid a repetition of the trouble on future occasions. That 
the Council would deliberately flout the wishes of the 
Associate Members, who constitute the mainstay and more 
than half the membership of the’ Institution, is hardly 
credible, and the record of progressive action and successful 
work that the Council has to show for the past few years 
affords no support tothe theory. We trust that steps will be 
taken to convince the writer of the letter and his friends of 
the bona fides of the Council, which we believe would be 
un easy matter if a personal interview were arranged. 


The I.E.E. 
Elections. 





THE chairman of the Deutsche Kabel- 
—- werke of Lichtenberg (Berlin), speaking 
Cable Industry. ®t the recent general meeting, stated that 
the wages paid in 1918 had experienced 
a terrible increase. It was a question, in his opinion, 
whether foreign competitors would not be able to secure 
the business in the German home market. It was, there- 
fore, necessary for wages and the length of the working day 
to be fixed by international agreement, whilst syndicates 
were needed for the inland market. The apprehension that 
the latter formed the bridge towards socialisation was 
without any foundation, as undertakings which required 
the work of individuals were not suitable for socialisation. 
It would be possible, however, to meet the democratic idea 
by modifying the German company laws in the direction of 
reducing the value of the share from 1,000 marks (£50), 
so as to afford an opportunity to the workmen to acquire 
shares. If this were'done, it would offer the best solution of 
the question of joint or co-decision, in so far that the possi- 
bility for. electing workmen as directors would arise. On 
the other hand, the right of joint control without any partici- 
pation in the capital could not be conceded. The feeling of 
responsibility on the part of the workman would be stimu- 
lated by his having a financial interest in the undertaking. 


SEVEN YEARS IN EAST ASIA: SOME 
IMPRESSIONS AND REFLECTIONS. 


By Pror. C, A. MIDDLETON SMITH. 


DuRINnG the next 10 years there will be rapid changes in 
China. _Despite the war, there has been extraordinary 
progress in engineering work in the Far East during the 
seven years that the writer has been living in that part of 
the world. Electric light installations are being fixed up, or 
have been fixed up, in nearly all the towns in China, and 
even little villages near the treaty ports have 10 and 15-Kw. 
plants. In a tiny little fishing hamlet near Hong-Kong, 
where law and order is maintained by one British police- 
sergeant, about a dozen Indiazs, and a few Chinese 
constables, where there is hardly a two-storied house, and 
where about one-half of the people seem to live in structures 
made out of bamboo poles and matting, electric light is 
installed. In the matsheds are 5-c.p. lamps, and the 
charge is 50 cents (say 6d.) a month for such a light, 
including maintenance. That is just an example, and 
there are many other signs of the onrush of the engineer in 
East Asia. 

But the purpose of this article is not to give details of 
recent engineering progress in China, but simply to relate 
a few general impressions by an engineer. After nearly 
seven years of work with the Chinese, among whom he is 
glad to know that he has many personal friends, the writer 
is shortly coming “home” on leave. That is the custom 
of the Far East, especially of South China, where the 
climate is that of a vapour bath, certain to affect the 
insulation of electrical gear and the livers of the non- Asiatic. 
And it is hoped just now to record a few impressions in the 
setting in which they were formed. 


Tue GENIUS OF KIPLING. 


When Sir Alfred Ewing, who is now Vice-Chancellor 
oi the University of Edinburgh, wished me “* Good luck ” 
on the eve of my departure from London to the Far East, 
he made two remarks which have frequently come back to 
my mind since that day. He had been very kindly telling 
me of his own experiences in Japan, and I had replied that 
the one thing that worried me was a feeling that in the Far 
East there would be intellectual isolation in scientific 
matters. “ That is true,” he said in effect, “ but you will 
have ever so much more leisure, and so more opportunity 
for research work.” ‘That was an optimistic forecast which 
was made without any knowledge of the peculiar difficulties 
in the way of the newly-created University of Hong-Kong. 
It also, of course, ignored the demands made by the (reat 
War. He added some words like these : “ You will have 
one great advantage in Hong-Kong that I did not have in 
Japan—you will be under the British flag.” That was in 
1912; and in my enthusiastic admiration for the Islanders 
of the Far East, an admiration created by English news- 
papers and magazine articles about the Anglo-Japanese 
alliance, I replied that surely there would be very little 
difference in the conditions which obtain in the countries 
which fly the flags known as the Rising Sun and the Union 
Jack. But experience has taught me that there was a great 
deal of truth in those words of one who had lived in the 
Far East, for my travels, during the two years before 
August, 1914, taught me two things. The first is 
that Kipling was inspired when he wrote “ What do.they 
know of England who only England know?” The other 
is that Japan was not only the land of cherry-blossom and 
people who are delightful company when met socially, but 
that it was, perhaps still is, the home of a military party 
which has made nearly all of the Europeans, and practically 
all the British merchants in China, anxious about the 
future. It may not be correct to say that, before August, 
1914, the Japanese were anti-British ; but they impressed 
one impartial observer as being definitely anti-American. 
It is correct to say that they are not popular to-day in 
China. 

The war aroused national feelings in Great Britain 
which were so intense that they saved the world from 
disaster. But before the war these feelings existed, and 
were very much in evidence, in the places where Europeans 
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congregate in China. They exist to-day ; a thing that has 
impressed me. very much is the growth of this feeling 
among the Chinese. They bitterly resent what they think 
is the interference, even the aggression, of the Japanese in 
the affairs of their own country. 

The mass of the vast population of China live on the 
soil, and are very poor, and thus interested only in local 
affairs. But a new generation in the treaty ports are 
demanding the development of the natural resources of the 
country, and they will win. They welcome engineering 
appliances and scientific knowledge, and they distrust 
Japan, especially when they think of Korea. 


THE WORKERS AND THE DRONES. 


Another thing that has impréssed me greatly, is the utter 
failure in China of an entirely classical education. For 
many centuries 'the Chinese clung only to the classics for 
their learning. “ First. comes the scholar,” says the Chinese 
sage, a8 he lists the various types of men, putting the 
farmer second, the mechanic third, the merchant fourth, 
and the soldier last. of all. It is not for one engaged in 
academic work to be-littlescholarship. But it is important 
to insist that true scholarship is not the scholarship which 
was the ideal of the old-time Chinese scholars. Life would 
be a hopeless sort of a business without the inspiration of 
good literature ; many a man of science has turned from 
his experiments and his mathematics to be refreshed by 
the great thoughts to which we, of this generation, have 
become heirs. But the Chinese scholars learnt classical 
platitudes, and most of them failed to act according to the 
precepts about which they prattled. It is useless reading 
good ~ literature unless it produces good results, and also 
we must remember that science without the ideals of life, 
is prostituted. and becomes brute materialism. The 
Germans have made us understand the horrible results of 
that creed. Therefore, let us insist that we must have 
developed in our Universities the subjects which we call 
Arts and Science. The lamp of knowledge must be held 
aloft—not only must we have it fed by the scientists, but 
also by the men of letters, the historians, those who think 
about law, and even the poets. You are not a real Briton 
if you know nothing about Shakespeare or Drake or Magna 
Charta. But, also, you are not a true Briton if you are 
ignorant of the work of James Watt, Faraday, Darwin, and 
those others of whom some of the clever ignorant people in 
Britain know nothing. You are like the old mandarins of 
China, if you have a lofty contempt for the work of the 
scientist and the engineer. Before the war the writer 
experienced that sort of contempt—University colleagues 
and Oxford-trained administrators spoke of an engineer as 
did the old Admiral of years ago, who called the engineer 
of the Royal Navy “A lascar with an oil can.” But the 
war has produced a change. There is rather less patronage 
towards engineers from men of the “ learned professions.” 
But, even now, the engineer has not obtained for his 
profession the status that it deserves. 

When a man in his outlook ignores entirely the arts, he 
is working for the German ideal; when a man ignores 
entirely in his outlook the sciences, he is working for the 
Chinese ideal. And, speaking of them collectively,.the 
scholars of China during the last few centuries have been 
the drones. They had to become classical scholars to become 
officials ; and the officials have been the curse of the country. 
Conceited, and contemptuous of manual work, a contempt 
advertised by long finger nails, they have tried to stem the 
tide of scientific knowledge with a wall of classical learning ; 
and now that the: tide is bursting through these artificial 
barriers, they are bartering their country and its ‘vast 
natural resources with anyone who will stoop to bribery and 
corruption. Not all of the Chinese officials—perhaps you 
can name exceptions. But the spirit expressed by finger 
nails inches long must be swept away if the rich stores of 
minerals are to be unearthed, the methods of communi- 
cation improved, the workers lifted out of beggary and freed 
from rapine, murder, flood and famine. There are 
influential Chinese who still advocate only a classical 
education for the youth of the country ; and the answer to 
their tirades is—China; China, the land of the most in- 
dustrious people, the land of vast natural resources, the 
land of chaotic government, flood, famine, and poverty. On 


the other hand, there are influential men in Europe who 
sneer at anything that is.not * business,” and the answer 
to them is—Germany ; Germany the outcast amongst nations, 
the clever, ignorant rulers of which country have sent a 
whole people into the Abyss. It is a good thing for Anglo- 
Saxon engineers to keep in mind the results of two extreme 
ideals in two countries so far apart. ‘ Virtue is the extreme 
between two vices,” says a Chinese proverb. Engineers 
should study good literature and the Arts ; people certainly 
should know something of the iaws of Nature and Science. 


EARLY IMPRESSIONS. 


It is nearly a quarter of a century ago- thatthe writer 
first saw and read the ELecrRicAL REVIEW, and over all 
that long vista of years he has never failed to glance 
through its pages and to read the articles the ideas of which 
have appealed to him. The most important portion of any 
journal is, or should be, what is called “ the editorial” or 
“the leading article.” For twenty-five years there has 
been in the editorial articles of the REvIEw a note which 
always has rung true; which has often stimulated one 
reader to take a deeper interest in his work, to be proud of 
his profession, to take a closer note of those problems which 
are not entirely technical in their nature. It would be 
wrong to suggest that the writer regards the RaviEw as 
infallible ; it is far too human for that. But, without in 
any way losing its value as a technical journal, it has 
always opened its columns to ideas that do not involve the 
integral calculus or even a knowledge of workshop practice. 
It seems to have tried to keep in mind the true purpose of 
all literature, which is to inspire the reader to accomplish 
some worthy object. It has always advocated educational 
development, and it has been invariably sympathetic 
with the “under dog.” Nearly twenty years ago 
it published an article by “A University Lec- 
turer,” entitled “Some Difficulties which Lecturers 
in Engineering Meet,” or words to that effect, for 
it is impossible to refer to the files of the Review just 
now. It was written in reply to an article by a student in 
engineering, who described some of his own difficulties, and 
a rather weary lecturer who read the student’s contribution 
wanted to put before the Review readers the story of his 
own trials. To be quite frank, he never expected that the 
Editors of the Review would “accept” his effort. It was 
completed, he remembers, after an “all-night sitting ” ; 
and for a week he wondered at his own audacity in troubling 
the Gods of Olympus. But on the following Friday, there 
it was in print. And now that the editors of the Kevrew 
are 10,000 miles remote from that writer, and after 20 
years, he finds a reversion of that early anxiety. For only 
a mixture of coercion, by the writer, and an appeal to 
sentiment, will overcome their modesty and persuade them 
to publish words of praise for the Revizgw. But the words 
are well deserved. 

A FRIEND IN NEED. 


In the year 1912 the writer came to Hong-Kong to a 
University that had no laboratories, no money, no students, 
and practically no staff. There were just four of us for 
that first year. The Principal was Sir Charles Eliot, 
C.B., K.C.M.G., scholar and administrator, and intellectual 
giant. He is now on leave, and is acting as British High 
Commissioner in Siberia. Mr, Matthewman was lecturer 
in physics, Mr. Hinton was -Registrar, and the writer 
occupied the only chair—the Taikoo chair of engineering. 
Amateurs had planned the University, and like all amateurs 
they had under-estimated the cost. There was only one of 
two things to be done—either to appeal to the sentiment of 
the British manufacturer and sbipowner, or acknowledge 
failure. We appealed to the technical journals, and in some 
cases the response jimimediate and generous. The 
REVIEW was true to.its.traditions. It had the necessary 
vision. In the days before the war, the writer explained 
the aggression of the Germans in China, which had been 
another revelation to him in 1912. Thus did the Revrew 
help us. After two years, sticcess became certain. The 
first batch of graduates went out into the Far East, to 
carry British ideas and ideals into the arid desert of 
intellectual China, in 1916. The total roll of graduates 
(other than honorary graduates) of the University is 71; 
of these 42 are engineers. The Chinese now believe firmly 
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in the University of Hong-Kong; but in the beginning 
they ado’ the typically-Chinese tactics of “ wait and 
see.” T of us who believe that only by demonstration 
and training of young Chinese in engineering work can the 
vast natural resources of the country be properly developed, 
cannot forget the splendid support of our friends in the 
days of doubt and difficulti Time after time has it 
been possible to trace new schemes involving the use of 
machinery in China to a chance visit of the friends of students 
and others to the laboratories and workshops of the University. 
If Great Britain were really properly organised for scientific 
purposes, we should have still further examples of British 
machinery to show our Oriental students and visitors in the 
University of Hong-Kong. To paraphrase a well-known 
proverb, we can almost say that an ounce of machinery at 
work is worth a ton of text-books in China. 

Our engineering students have come from Peking, from 
Hupeh, Shanghai, Yunan, Singapore, Bangkok, and many 
other places in the Far East. Those of us who have 
learnt to know the Chinese well like them very much 
indeed. They have an immense respect for learning, and 
they are beginning to see that all knowledge is not bounded 
by the classics of China. After nearly seven years of work, 
almost. entirely in co-operation with the Chinese, the writer 
is coming “home” on_six months’ leave. He wants to 
persuade British engineers to take an interest inChina. He 
hopes tc see that vast country criss-crossed with railways, 
penetrated by roads, stimulated by everything electrical. 
He trusts that the British engineer in China will be as 
respected by the Chinese as those others from “the old 


country,” such as General Gordon, Sir Robert Hart, and 
Sir Richard Dane. It is time that the British engineering 
profession and trade should have big ideas about China. 
In the years that are past, some of our politicians 
made big bungles; the British policy was feeble and 
haphazard. There is a rich soil in China; if we 
sow the seeds with scientific knowledge, and show courage 
and enterprise, we can do in that country. what has been 
done in India, Egypt, and Mesopotamia. It will never be 
done unless scientific people give the subject more than a 
passing thought. They must act. They must even be 
— to sow the seeds, and to wait patiently for the 
arvest. China is a name that has been too often associated 
only with the ideas of opium and missionaries. In the 
engineering profession in Great Britain you have the real 
missionaries ; the men of vision with a practical outlook ; 
the men who, by their work, are transforming the earth, 
making the desert and jungle fruitful, and utilising the 
Forces of Nature for the good of man. If they assist in 
this vast work in China, they will also provide work for the 
factories of Great Britain. The Chinese have, in the last 
few years, completely changed their outlook. They now 
welcome machinery, but they do not know of its uses. The 
British must show them and help them. My outstanding 
impression, after seven years in China, is that the oppor- 
tunity for the British engineer to do splendid work on behalf 
of humanity was never so great as it is to-day in China. 
“There is a tide . . .” Shall we let it flow past us? It 
seems impossible, when we remember the history of 
engineering in Britain during the last 50 years. 








THE STEVENS PETROL-ELECTRIC VEHICLE. 





THE Stevens petrol-electric drive has been referred to on 
several o¢casions in these pag We give below a brief 
account of the capabilities of the 3-ton War Office subsidy 
Stevens petrol-electric lorry. In this vehicle, fig. 1,as is gene- 
rally known, the place of the gear box and clutch is taken 
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addition, the car has special uses in providing an electrical 
supply for arc welding, electric lighting, heating, and 
bavtery charging. In tact, besides being a transport lorry 
pure and simple, the car is able to provide a supply of 
electricity wherever it is able to go and without the use of 
any auxiliary apparatus, 

By means of special control, the generator can give a 
continuous output of 300 or 230-amperes at voltages vary- 
ing from 80 to 110 respectively,sana the characteristic of 
the machine can be immediately adjusted, so that it will 
under,-level,{or over compound, the latter feature being of 















































by a very flexible electric transmission. Its speed and elec- 
trical generating capacity especially it for trailing and 
supplying b.c. for searchlights, for which purpose it has 
been largely employed both at home and overseas. In 
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Fig. 1.—STevens Petrot-E.ectTric CHAssIs. 


value when a varying supply at constant pressure at the end 
of a long cable is required. For battery charging the 
generator may be used as a shunt machine. 

The electrical generator, of the four-pole interpolar type, 
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is compound-wound and provided with commutating poles. 
It is direct coupled by means of a flexible coupling to the 
petrol engine, which is fitted with a centrifugal governor, 
adjustable as to speed by a hand-wheel on the middle of the 
dashboard. 

The shunt winding, of high resistance, in series with a 
multiple contact resistance, is connected directly across the 
brushes of the generator for lighting purposes, and across 
the brushes of the motor for driving purposes, the change 
over being effected by the switch LD (see fig. 2), and is 
capable of exciting the field to produce the required E.M.F. 
when no current is being supplied to the outer circuit. 


a 2 
a a 
a 









“mR SCHEME _OF _ ELECTRICAL CONNECTIONS. <- 
F 4 


1 is flexibly connected to terminal 0, and segment 2 
is flexibly, connected to terminal a, which is connected to 
the negative brush of the motor. Terminal d is connected 
to one end of the motor field series winding, and terminal ¢ 
is connected to the other end of such winding and to the 
movable contact of the resistance device. This device com- 
prises a number of resistances adapted to be successively 
connected in parallel with ong another by movement of the 
said movable contact in one direction, and a short-circuiting 
contact. 

When the spindle of the controller is in its mid or neutral 
position, as shown in diagram 2 (fig. 2), segment 1 elec- 
trically connects contacts e and /, but 
segment 2 does not connect ¢ and d, as 
there is an interval of about 15° between 
its ends and the centre lines of the 
contacts. 

By means of this controller it will 
be seen that the series field winding of 
the electric motor is connected across 
the terminals of the reversing con- 























troller, the negative brush of the motor 





being connected to the intermediate 
terminal a. The circuit from the posi- 
tive brush of the motor to the negative 
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brush of the generator is made bya 
low-resistance conductor. 

The switch connections are such that 
in the “ forward ” position of the con- 
troller, diagram 1 (fig. 2), the series 
winding of the generator with its series 
resistance forms a variable shunt to 














‘aa o, | | 
Lane? fines” 


ial 
. 2.—ELECTRICAL CONNECTIONS. 


From the positive brush of the generator the circuit, 
after passing through the interpole windings, divides, one 
circuit being through the series field winding of the 
generator. This circuit is continued through a variable 
resistance to the movable contact of the resistance device, 
which in turn is connected to one terminal of the motor 
field winding. The other circuit is 
taken to one, say, ) of two intermediate 


the series field of the moter-and the 
direction of current through the motor 
series field winding and armature causes 
the vehicle to be driven in a forward 
any direction. The generator. series/field 
—— winding is connected through the vari- 
able resistance to the terminal of the 

motor series field winding. 

The generator series field winding and the motor series 
field winding are thus connected in parallel, and when the 
variable resistance is short circuited, the current through 
the generator field winding is approximately equal to the 
current through the motor-held winding. By moving the 
contact of the variable-resistance device in a direction to 





terminals a and & of the reversing 
controller. 

The electrical connections of the 
reversing controller are as follows :— 
Carried by, but insulated from, the 
controller spindle, and from each other, 
are two plain conducting movable seg- 
ments, numbered 1 and 2, fig. 2. These 
are arranged concentrically with, and 
symmetrically to, either side of the 
spindle when the latter is in its mid 
position. The segment 1 extends through 
an angular width of about 210°, and 
segment 2 through an angular width 
of about 150°. Mounted on an insula- 
ting base or carrier are four stationary 
contacts e, f,g, and h, of which e is 
connected to terminal ¢ and / to ter- 
minal d. Contact e is so arranged 
that it can make contact with the left- 
hand-side portion of segment 1, and 
contact f is so arranged that it can 
make contact with the right-hand-side 
portion of the same segment, and contact g can make contact 
with the left-hand-side portion of segment 2, and contact / 
can make contact with the right-hand-side portion of the 
said segment 2 by suitable rotation of the segments. The 
contacts e and g are arranged in line, and at an angular 
distance of about 180° from contacts f and h, which are 
also arranged in line with each other, the contacts being 
cross-connected, so that contacts ¢ and / are electrically 
connected, as also are contacts f and g. Segment 











Fie. 3.—ASSEMBLING SHOP. 


cut out successive parallel resistances in circuit with the 
generator series field winding, and thus increasing the 
effective resistance, the current through this winding will 
be reduced, and the current through the motor field winding 
will be correspondingly increased. 

When the last fixed contact of the variable-resistance 
device has been reached and passed, and the circuit of the 
generator finally broken, all the current from the generator 
will pass through the motor series field winding. By the 
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arrangement described, a large speed variation between the 
generator and motor is obtained. 

When the controller is put into the reverse position, 
diagram 3 (fig. 2), the generator series field winding if 
connected in series with the motor series field winding, and 
can also be shunted by a circuit of low resistance in the 
controller. As the resistance of the generator field winding 
is also low, sufficient current will then pass through the 
latter winding to well excite the generator, the shunt field 
winding of the generator also assisting. The vehicle will 
then run in @ reverse direction. 

To use the electric generator for lighting or welding 
purposes, it is mecessary to put the reversing con- 
troller into the middle or neutral position, diagram 2 
(fig. 2). The connection between the motor armature 
and its series field winding will then be broken, and 
the motor series field winding and the generator series 
field winding, with the variable resistance, will be short- 
circnited, 

As one of the lighting terminals is connected to 


NATIONAL ELECTRICITY SUPPLY. 


Tue following is a summary of the “ Electricity (Supply) 
Bill’ that was introduced imto the House of Commons by 
the Home Secretary on Thursday, May 8th :— 

The Bill provides that for promoting, regulating, and super- 
vising the supply of electricity there shall be established as 
soon as may be after the passing of this Act, a body to be 
called the Blectricity Commissioners, who shall have such 
powers and duties as are conferred on them by or under 
a Act, and shall act under the directions of the Board of 

rade. The Commissioners, not exceeding five in number, of 
ea one shall be chairman, shall be appointed by the Board 
of Trade; in the case of two of the Commissioners the term 
of office shall be fixed by the Board of Trade at the time 
when the appointment is made; the other Commissioners 
shall hold office during His Majesty’ s pleasure. 

The Electricity Commissioners may appoint a secretary and 
a staff of mspectors, officers, and servants; a fund will be 
established out of which they and their staff will be paid 
and on retirement awarded pensions at rates determined by 
the Board of Trade, and any expenses incurred by the Com- 
missioners will be defrayed. 

The Board of Trade may exercise through the Electricity 
Commissioners any of their powers and 
duties under the Electric Lighting Acts 











or the orders made thereunder, or “under 
any local Acts relating to the supply of 
electricity. 

The Commissioners may, subject to 
the approval of the Board of Trade, con- 
duct experiments for the improvement 
of the methods of electric supply and 
incur the necessary expenditure, and 
may appoint an advisory committee to 
assist them. 

The Electricity Commissioners may, 
after holding local inquiries, by special 
orders create districts for the purposes 
of the Act, and constitute and incor- 
porate for each such district a district 
electricity board, including representa- 
tives of local authorities, companies, and 
authorised undertakers within the dis- 
trict, large consumers of electricity, and 
labour. 

Any such order may provide for the 
appointinent by the Commissioners of a 
person experienced in the control of 
large industrial undertakings as chair- 
1uan of the board, and for the remunera- 








Fig. 4.—STevens LoRRY USED ror ARC WELDING. 


the junction of the generator and motor armatures, and 
the other to the junction of the generator series field 
winding and the variable resistance, this resistance can 
be made to act as a variable shunt to the generator 
series winding, so that any desired excitation can be at- 
tained, and the machine can be used either as an Under, 
level, or over-compounded generator at any voltage between 
80 and 110. 

Last week we had the pleasure of being present at the 
works of Messrs. Dennis Bros., Ltd., Guildford, and 
witnessed a most interesting demonstration of the capabilities 
of a 3-ton lorry in supplying electricity for arc welding. 
The equipment used was that supplied by the Quasi-Arc 
Welding Co., Ltd., and the only requisites beyond the 
lorry itself were electrodes, a holder for them, and a patent 
reactance coil in each welding circuit. A 3-ton wagon is 
capable. of dealing with three welding equipments at 60 
volts, or two at 105 volts, fig. 4, and the results achieved 
are certainly very satisfactory. 

The ranning capabilities of the vehicle were also 
demonstrated in the hilly district surrounding Guildford, 
and we were able to see the manufacture of the vehicles, 
which is carried out on the lines of the Ford system. As 
will be seen from fig. 3, the frames are moved along 
from point to point as they are assembled, and finally 
emerge under their own power. Each frame is moved 
along about once every 14 hours, and a yehicle is completed 
in about two days. 

These vehicles appear to be capable of very creditable 
performances, and their ability to serve more than one 
purpose deserves emphasis. 

In conelusion, we have to thank Mr. W. A. Stevens for 
supplying the particulars set out above, and for the 
courteous manner in which we were received by Messrs. 
Dennis at the time of our visit. 


tion of the members. 

It shall be the duty of every district 
electricity board to provide a cheap and 
abundant supply of electricity within 
its district, and for that purpose every such board shall have 
such powers with respect to the acquisition and construction 
of generating stations and main transmission lines, the sup- 
ply of electricity, and the acquisition of the undertakings of 
uuthorised contrbutors and power companies as are herein- 
alter mentioned, and every board shail comply with any 
directions given to them by the Comunissioners. 

As from dates specified in the order constituting a district 
electricity board, all generating stations then existing within 
the district, other than private generating stations, and such 
main transmission lines as may be spe sified, shall vest in the 
district electricity board, subject to the payment to the 
owners thereof of the standard price, 

Any particular generating stawon unsuitable for the pur- 
poses of the undertaking may be exempted by the Comuis- 
sioners. 

The standard price in the case of plant belonging to a local 
authority shall be annuities required to indemnify the local 
authority against their liabilities for interest and sinking-fund 
charges on outstanding loans; if a substantial part of the cost 
has been defrayed out of revenue, such annuity may be in- 
creased by such amount as the Commissioners think just. 

In the-case of plant belonging to a company or person, the 
price shall be the cost of construction of the plant and the 
acquisition of the site, less depreciation. 

If in any exceptional case it is shown that the procedure 
would work injustice, the matter shall be determined by an 
arbitrator appointed by the Board of Trade. 

A district electricity board may, with the consent of the 
Commissioners, acquire any private generating station on 
such terms as may be agreed. 

Whenever a district electricity board acquire a generating 
station otherwise than by agreement they must supply the 
former owner with electricity at a price not greater than 
that at which it could have been generated, with due regard 
to the existing circumstances 

Where a station or line has been vested in or acquired by a 
district electricity board the board may, subject to the ap- 
proval of the Commissioners, authorise the former owner to 
work it on behalf of the board. 

Where a district electricity board are authorised by order 
to acquire or use any land for the purpose of a generating 
station, no person shall be entitled to restrain the use of the 
land for that purpose. 
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No person except a district electricity board ‘tialy ‘establish 
a new or extend an existing generating station without the 
consent of the Commissioners unless it be a private generating 
station, and the owner complies with regulations made by 
the Commissioners as to the type of current, frequency, and 
pressure to be used. 

A district electricity board shail ‘not supply: electricity in 
any area. which forms part of the area of supply of any 
authorised distributors without the consent of those dis- 
tributors, except to lighting authorities, or for traction, or in 
the area of supply of a power company, without the consent 
of the company. If the consent is pe mre ag withheld, 
the Board of Trade on the recommendation of the Commis. 
sioners may dispense with such consent. 

The Commissioners may iets on any district electricity 
board an obligation to supply electricity in such cireum- 
stances, within such areas, and en such terms and conditions 
as to price and otherwise, as may be specified. 

Any right to purchase an undertaking vested in any local 
authority will be transferred ‘to and vested im the distriet 
electricity board. 

‘The Commissioners may on’ the application of @ district 
electricity board by order exelude from the area of supply 
of any power company any part of that area which at the 
time of the application is not being supplied by the company, 
and in consideration ‘therefor may confer on the power com- 
pany power to supply electricity for lighting .purposes in 
other parts of their area of supply which do not at the time 
form part of the area of supply of any authorised distribu- 
tors. 

The Board of Trade, on the representation of the Commis- 
sioners, may authorise any district electricity board to abstract 
water from any river, stream, canal, inland navigation or 
_ other source, subject to such conditions as may be specified. 

The powers and duties as to the generation and supply of 
electricity conferred on district electricity boards may be 
eneneiond and performed either by themselves or, if 60 autho- 
rised by the Commissioners, through any authorised under- 
takers or through a company established for’ the purpose. 
For the purposes aforesaid a district electricity’ board may 
—_ their undertaking to any such undertakers or conmipany. 

within five years from the date of the vesting of any 
ge Sesion station or main transmission line)/in a district 
electricity board under this Act, any officer or servant who 
has been regularly employed in or about such station or line 
proves to the satisfaction of a referee appéinted by the 
Minister of Labour that he has suffered loss of employment, 
or diminution of salary, or wages, otherwise than ‘on ‘grounds 
of misconduct, incapacity, or superannuation, and the district 
electricity board do not show to the satisfaction of the referee 
that equivalent employment on the like conditions as those 
obtaining with respect to him beforé the said date was’ avail- 
able, the district electricity board shall pay him such com- 
pensation as the Minister of Labour shail think just, including 
any expenses which the officer or servant necessarily incurs 
in removing to another locality. 

It shall be lawful for the Board of Trade after consultation 
with the Electricity Commissioners at any time before the 
establishment of a district electricity board for amy area, and 
for two years after the establishment of any such board, to 
construct any works, and exercise any powers which a dis- 
trict electricity board can exercise under this Act. 

The Treasury may issue to the Board of Trade out of the 
Consolidated Fund any sums not exceeding in the aggregate 
twenty million pounds, required for the construction of 
works or the acquisition of land, or required for providing 
working capital for such works, on such terms and conditions 
as to interest, repayment, and otherwise as the Treasury may 
think fit. The Treasury may borrow money for the purpose 
by means of the issue of Exchequer bonds. 

At the expiration of two years after the establishment of 
a district electricity board, or earlier, any works and land ac- 
quired by the Board of T rade shall vest in that board, subject 
to the repayment to the Board of Trade of advances mn 
respect of such works and lands. 

During the period between the passing of this Act and the 
establishment of a district electricity board in amy area, any 
wuthorised undertakers within the locality may, and if 
required by the Commissioners shall, enter into arrangements 
for mutual assistance in the supply of electriaty, the 
management and working of the undertakings, the provision 
of capital required, &c. 

The powers of the Local Government Board and the Secre- 
tary for Scotland and the London County Council with re- 
spect to the sanctioning of borrowing by local authorities 
will be transferred to the Electricity Commissioners. 

Where the consent of the Board of Trade is obtained to 
the placing of any electric line above ground in any case, 
the consent of the local authority shall not be required, but 
the Board of Trade before giving consent shall give the local 
— an opportunity of being heard. 

A district electricity board or any authorised undertakers 
may place any electric line below ground across any land, 
and above ground across any land other than land laid out 
as building land or land so situate that the placing of lines 
above ground would affect the amenity of any dwelling house, 
in cases where the placing of such lines above ground is 
otherwise lawful. 

Before placing any such line across any land the board 
or undertakers shall gerve on the owner and occupier of the 


land notice of their intention; if, within twenty-one days, 
the owner and occupier fail to give their consent or “to 
their ‘consent stipulations to w the board or the under- 
takers object, the Board of Trade may, after giving all parties 
concerned an opportunity of being heard, give consent either 
sory oer ncene or subject to such terms as they think just. 
A‘ district electricity board and any local authority autho 
rised’ by special Act or by order to supply electricity may 
peoride, let for hire, and in respect thereof may connect, 
repair, maintain, and remove (but shall not manufacture’ or 
sell) electric lines, fittings, and appliances for all purposes for 
which electricity can be used. 
prices charged by a district electricity: board for elec- 
tricity: shall be subject to the approval the Electricity 
Commissioners, and shall be such that their receipts on in- 
come account will be sufficient to cover their expenditure 
on income account (including interest and. sinkmg fund 
charges), with such margin as the Commissioners may allow. 

The benefit of any reduction im the cost of electricity 
attributable to the provisions of this Act shall enure to con 
sumers. 

The Commissioners may Tequire any authorised undertakers 
to alter the type of current, frequency, or pressure ed 
in their undertaking, and this shall be a purpose for which a 
local authority may borrow under the Electric Lighting Acts. 

Anything which under the Electric Lighting Acts may be 
effected~by a provisional order confirmed by Parliament -may 
be effected by @ special order made by the Electricity Com- 
missioners and: confirmed by the Board of Trade. 

District electricity boards and authorised uridertakers shal! 
furnish to the Commissioners such accounts, statistics, anc 
returns as they may require. 

The accounts of every district electricity board and their 
officers shall be audited by auditors appointed by the Com- 
missioners, 

For any payment or work the cost of which ought to be 
spread over a term of years (including the payment of in- 
terest on money’ borrowed for capital expenditure whilst the 
expenditure remains unremunerative), and during the ‘first 
three years after the establishment of the board for the pur 
pose of providing working capital, a district electricity 
may, with the consent of the Commissioners, borrow money. 
Where money is borrowed for the construction of works at a 
time when the cost of labour or materials is abnormally high, 
regard shall be had to that fact in fixing the period for re- 
payment. 

The Blectricity Commissioners may, for the purpose of 
enabling a district electricity board to raise money, authorise 
the board to issue stock bearing interest. All such stock, and 
interest thereon, shall be charged on the undertaking and ail 
the revenues of the district electricity board. 

Any authorised undertakers within the district; and any 
consumer, or council, shall have power to give financial as- 
sistance in any form to the board, but in the case of a council 
not without the consent of the Local Government Board. 

Money borrowed by a council for this purpose shall not be 
reckoned as part of the total debt of the counail for the 

purpose of any limitation on borrowing. 

The Electricity Commissioners may lend to a distri& elec- 
tricity board or any authorised undertakers any monéy, not 
exceeding in the aggregate 25 million pounds, which’ the 
board og undertakers are authorised to borrow, if the Com- 
missioners are satisfied that the board or undertakers cannot 
otherwise raise the money on reasonable terms. 

Any such advances shall be issued out of a special fund to 
be under the charge of the Electricity Commissioners, and to 
be called the electric ity loans fund, and to that fund shall be 
carried ‘all sums received by the Commissioners on account 
of interest or of repayment of the loans made by them. 

The Commissioners may issue stock, to be called electricity 
stock, bearing interest. 

The Electricity Commissioners shall at the beginning of 
each financial year prepare an estimate of their receipts and 
expenditure during the year, and submit it for approval 
by the Board of Trade. 

The Comniissioners shall apportion the amount by which 
the estimated expenses exceed the estimated receipts amongst 
the several district electricity boards, in proportion to their 

gross receipts in the preceding year; and every such district 
aod shall. pay to them as a contribution towards their 
expenses the sum so apportioned: Provided that during 
the first five years after the passing of this Act the amount 
of such excess shall be paid out of moneys provided by Par 
liament, but such payments shall be treated as advances ani 
shall ‘be ‘repaid, with interest at such rate as the Treasury 
may fix, by the Commissioners by equal annual instalments 
in the next three succeeding years. 4 

Section four of the “sao Bs and Protection of Property 
Act, 1875 (which relates to breaches of contract by persons 
employed in the supply of gas or water), shall extend to 
persons employed by a district electricity board or by any 
authorised undertakers in like manner as it applies to persons 
mentioned in that section, with the substitution of references 
to electricity for the references to gas or waiter. 

The Electricity Commissioners may hold such inquiries as 
they consider necessary or desirable for the purposes of this 
Act. 

The Board of Trade and the Commissioners may respectively 
make rules in relation to applications and other proceedings 
before them under this Act. 
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order made undér this Act by the Commissioners 
ball not have any effect unless and until confirmed by the 
Board of Trade. If objection is raised by any person, unless 
the order is amended, an inquiry shall be held. 

Before any order comes into force it shall -be laid 
before each House of Parliament for a period not less than 
30 days, and if —- House presents an address to His 
Majesty against the order or any part thereof no further 
p shall be taken thereon without prejudice to the 
ee any new order. 

his Act shall apply to Scotland and Ireland, subject to 
xs modifications. 

In the event of a Ministry of Ways and Communications 
being established by an Act in the present session of 
Parliament, all the powers and duties of the Board of Trade 
under this Act, and under the Electric Lighting Acts, shall 
be transferred to the Minister of Ways and Communications. 

i ge is published by H:M. Stationery Office (Bill 72). 
Price net. 








CORRESPONDENCE, 
Lea ROOTS EES BIE SSS one appear wntil 
the fe ing week, should forward their communi- 


cations at the earliest moment, No letter can be published 
enless wo Lave the wardier’e name and alidress incur poctstsion, 


Waste. 

Financial men tell us that this country is in debt, the 
currency is inflated, and to correct matters the native re- 
sources must be developed, inventions fostered, and all must 
work wisely and hard. It seems to me that this policy ig 
the inverse of what is being followed in this country at the 
present time. 

There is a statement in your issue of iast week that the 
Canadian Government is going to “i $12,000,000 this 
year in further electric development o os water powers of 
Ontario. It is acknowledged here that coal resources should 
be conserved and water-power developed, but as yet there 
seems to be no practical policy in the matter. Railway elec- 
trification is coming, but the question of standardisation of 
system is still undecided. In the meantime, there ong many 
good technical engineers in the country lookin g for work, 
or wasting time in trivialities—surely under a scientific Gov- 
ernment these men would be used in | these 
a and in standardising methods and systems. 

Again, the much-debated question of the adoption of the 
metric system is still undecided while the country is enter- 
ing the race for commercial supremacy. In @ question of 
armaments, a matter of £2,000,000 for a battleship is noth- 
ing. Possibly the Government will wake up one to the 
fact that its aforetime unnoticed technical ability emi- 
grated to those countries where it is appreciated. 


Reader. 
May 6th. 1919. 





The E.P.E.A. Award. 


I feel sure that there must be many chief engineers of 
small undertakings like my own who have from time to time 
received niggardly advances, not as war bonuses, quite in- 
adequate to the now high cost of living, and yet have re- 
frained from joining a trade or professional union such as 
the above, on the ground that it would be infra dig. Well, 
Mr. Editor, with your inner-ircle knowledge, can you or 
any of our friends tell us whether this is a bona-fide award 
that is backed by the Government, or is it, in the words of 
the crowd, a “ washout’’? Do some of the big stations 
participate and the small ones not? In case it is a Govern- 
ment award, what steps does the Association take, or the Gov- 
ernment, to enforce it? If it is not a Government award, 
would it not be better for the E.P.E.A. to amalgamate with 
the E.T.U. and thereby share the proportionate advances in 
wages that have been granted to that Union? 

I can fags! endorse the remarks of Mr. Connaught Smith 
and “* a. The E.P.E.A. seems to me to 
take ee ‘tine of the old “‘ passive resisters,’’ who gradu- 
ally died out of existence. 

H. A. Harding. 

Bognor Electricity Werke, Sussex, May 6th, 1919. 





The Re-settlement of Officers. 


For several weeks quité a number of letters were rinted 
in the Execrrica, Review on the ra of * ‘erence 
for officers "’ by “ Fed-Up,” ‘* Sapper, The noline which 
is now displayed in Post Offices Retinetly states “‘ for officers 
and men of like standing in civil life.” However, that 
is not what I wish to discuss. Two months ago I 
made application under the scheme for training in electrical 
engineering and pa towards the same. I wrote the 
District Director of the iol cher oa Department asking 
the reason for the Konpent after waiting all this time, his 
reply states that th Board lication is awaiting consideration by 
the Interviewing 3 

Now, as I served in the ranks, I was unfortunate not to 
get a commission. Am I having to take a back seat while 
officers get preference, or are officers kept waiting similarly 


for fresh supplies of red tape? It is three months since I 
was demobilised, and so far I haven’t drawn a penny, and I 
am too proud to draw the O.W.D. of 29s. per week. How 
am I expected to live? 

Again, are employers acting squarely towards those who 
have returned to civil Jife, officers or men? I have written 
to several large electrical ‘undertakings stating my qualifica- 
tions, and asking if they would give me the chance I was 
desiring, but I invariably received the same answer. ~ Ad- 
mitted that I want some training, but how am I to get it 
under such circumstances? 

I suggest that employers soften their hearts towards the 
demobulised soldier, and give him all the help they can, and 
as the Excess Profits Tax has been decreased by one-half 
they could, at any rate, afford to use that half gn training 
one or two who, in their opinion, would make good business 
men. Give them the chance for a few months; then if 
they have made no progress, there is only one alternative. 
Offer them «& living wage. By that I don’t mean money for 
nothing, a@ our friends the Labour Party are asking, but I 
believe the labourer is worthy of his hire. Would a director 
of a firm of electrical engineers employing several hundred 
hands state his views, please? 


May 6th, 1919. 


[We refer to this subject in our leading columns to-day. — 
Eps. Exec. Rev.) 


Still Trying. 


Telephone and Telegraph Line Construction. 


With reference to your correspondent Mr. Barlow, re the 
above, in answer to my letter in a previous issue of the 
ExecrricaL Review, I wish to say that Mr. Barlow is un- 
doubtedly correct as regards the cost, and present charges 
to the public for usage of the wires. Tt is expensive laying 
telegraph and telephone wires underground. 

The reason of my astonishment, however, was more, per- 
haps, political, seeing that the authorities were laying or had 
laid miles of telegraph and telephone wires inland under- 
ground. I have heard some people remark : ‘If you want 
secrecy it would be just as easy to ‘tap’ a buried wire as 
an overhead wire.’’ This is not the case. The underground 
wires would be, in special cases, located by means of a 
pocket compass and sign posts with a cipher or code direction 
on one side of it, and on the other side the penalty for 
wilful removal of such direction post. The authorities or 
owners of the buried wires would be in possession of the 

‘key "’ cipher book, faults, of course, being tested for in the 
usual way, as for submarine cables. 

I hope in time all telegraph and telephone wires will be 
laid underground, and it may perhaps facilitate or reduce 
costs when the new electric power schemes now coming for- 
ward are brought about. The telegraph wires could be laid 
at the same time; not necessarily in the same trough or very 
near the power cables trough. 

D. R. Broadbent. 


London, S.W.1, May 9th, 1919. 





The Election of the I.E.E. Council. 


Now that another election has taken place, it would be 
interesting to know how many of the 5,000 corporate mem- 
bers who are entitled to vote have exercised their right. 
From my own observation, about nine out of every ten 
dropped their voting papers into the waste-paper basket, 
and the reason for this indifference is not far to seek. 

There are approximately”1,500 full members who have the 
right, if groups of ten are agreed, to nominate candidates 
for the Council. The Council, therefore, always nominates a 
few more men than there are vacancies, to give the members 
a. choice, knowing that if it gave no choice, the members 
would take the matter into their own hands, and nominate 
an opposition. This year, the Council nominated seven mem- 
bers for three vacancies. - 

When it comes to associate member representatives, how 
ever, the Council gives them no choice at all, merely 
nominating three men for three vacancies, knowing that 
the 3,500 associate members must accept its choice, as they 
are barred from nominating any opposition. It is not sur- 
prising, therefore, to find that the average associate member 
takes no interest in the election, and that there is a general 
impression among them that the Council of the I.E.E. does 
not put itself out to study their interests at all, and it is 
only when it wants to get their votes, as when the sub- 
scriptions were raised, that any redress can be obtained 
frofa the Council to long-outstanding grievances. 

In the past. the Council could safely ignore the opinions 
of the general members, for there was no cohesion among 
them, and they could not, therefore, take united action ; but 
times are changing now, and electrical men especially are 
forming associations of their own which contain a high pro- 
portion of I.E.E. members. If action against the Council 
were taken by any of these groups the apathy of the average 
member when a ballot is being taken is likely to react very 

seriously against the Council, for it would not take many 
hundred members voting together to defeat the Council at 
every election, but the Council seems to be blind to the 
signs of the times. 

It is stated on good authority that four candidates, two 
of them associate members, with very strong backing, were 
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nominated for the last election, but were disqualified owing 
to a technical error, which could have been rectified in a 
few hours, but they were not notified till too late, although 
there was sufficient time between the receipt of the nomina- 
tions and the closing date. The Easter holidays may have 
had something to do with the delay, but the Council has 
committed too many tactical blunders in the past to make 
ms victims willing to give it the benefit of the doubt. 

The Council could do a great deal to arouse interest in 
the Institution by treating the associate members as fairly 
as it treats the members, by giving them a choice of repre 
sentatives at elections. It could do this either by having 
extra Council nominees for each grade, or by giving the 
other corporate members the same right to nominate can- 
didates as the present full members. I am afraid the remedy 
is too obvious for the Council of the I.E.E. 


An Associate Member. 
Vay 11th, 1919. 
[We refer to this matter in our leading columns.—Eps. 


Exec. Rev.) 





The Field of the Electrical Contractor. 

The excellent article in your issue of May 2nd, by- Mr. 
Donald Smeaton Munro, under the above title, of course 
touches only the fringe of what I venture to call the scandal] 
to which he refers. 

One of the points which it does not cover is the responsi- 
bility of the contractor for a very large portion of his wrongs, 
inasmuch as he, unlike the members of ‘nearly all other 
respectable trades,’ is perfectly content to place his orders 
with the Manu Factor-Contractor who is his bitterest o 
ponent, instead of supporting the firms, and there are such 
who confine themselves to the supply branch of the business 
as distinct from those who try ‘“‘running with the hare and 
hunting with the hounds.”’ 

For years I fought the battle of the contractor at the 
council table of the British Electrical Manufacturers’ Asso 
ctation (out of which the ‘‘ B.E.A.M.A.”’ sprang), of which 
I was one of the founders; inter alia doing my best, 
to wrest the control of the Association from the hands of 
the alien element who largely preponderated in it, and make 
it really British. Again and again I objected, sometimes 
successfully, to the election of firms who notoriously posed 
as contractors, whilst, in one case at least, also calling them- 
selves consulting engineers, manufacturers, factors, and 
agents—all the lot—and resigned from the sub-committee 
which met the Electrical Contractors’ Association, respecting 
# special preferential allowance of 2} per cent., which it 
was suggested should be given them by the manufacturers, 
because a highly respected contractor then and there con- 
victed a member of the sub-committee of being, sub rosa, 
a contractor. 

But I fear my time and energy were entirely thrown 
away, for, although this incident occurred many years ago, 
the firm in question, who have not, I believe, yet mended 
their ways, are still largely supported by what I regard as 
the suicidal policy of contractors in placing orders with them 
and similar establishments. 

If, as Mr. Munro justly says, ‘‘ The electrical contractors 

. are the infantry of the line . . . there is little wisdom 
in turning all the heavy ordnance, tanks, and aeroplanes 
of the electrical army into instruments for the decimation 
of their own infantry,’’ what can be said of the “‘ infantry ”’ 
who traitorously assist in doing so? 

Further, the insane cry of the uSer for cheapness, and the 
equally mad competition between contractors to give it, has 
led to the gradual introduction of apparatus which will just, 
and only just, pass the tests and fulfil its desired duties, 
shading off into the absolute dishonesty of altering a maker's 
capacity plate, attached to an electric motor, for instance, 
to do as much as double its guaranteed H.P. (and overloading 
it at that), with the result .that the outraged maker has 
been forced, for his own reputation’s sake, to take a hand 
in the deal. 

That electrical contracting would ultimately be taken up by 
plumbers, ironmongers, «&c.. was long ‘oreseen by the 
pioneers of the industry, and this will continue, and grow 
in frequency, until it is recognised as a skilled, a technical, 
calling, and steps are taken, by the contractors themselves, 
to render it impossible for any wireman’s mate, who chooses 
to do so, calling himself “‘ electrical engineer and contractor.”’ 

Not that I wish to “throw bricks” at every plumber or 
ironmonger who does so, or tar them all with the same 
brush; I know many, and am glad to number them amongst 
my supporters, who employ good electrical men to run that 
branch of their business, or call in competent firms to act 
as snb-contractors, their methods ’being to. my mind quite 
legitimate. 

“In nearly all other respectable trades "’ business is strictly 
divided into three divisions—manufacturers, factors (or 
wholesalers), and retailers—none of which attempts to bridge 
the others. 

But if, in the electrical trade, the contractor or retailer is 
hard hit, so also is the factor who has to contend with the 
same prices being quoted the retailer as he can himself 


fet from many of the manufacturers. 

However, this, as. Kipling says, “is another story,”’ «with 
which. unless you are interested in it on some future occa- 
sion, I do net propose to take up your space, although J 









- 
think I could show that the attempt to suppress the factor 
is as greatly to the contractor's detriment as for the manu- 
facturer to get at his customers direct. 

I have a great objection to anonymity, but. I have a greater, 
and you doubtless have also, to any attempt to obtain a free 
advertisement out of the technical Press, so consider myself 
justified in signing this, 

One of the Pioneers. 
May 12th, 1919. 








LEGAL. 


FraseR & CHALMERS, LTD. 


Mr. Justice Astpury had before him in the Chancery Divi- 
sion, last week, a question raised by the liquidator of this 
company, concerning the principle that should be adopted to 
determine the manner of distributing the surplus assets 
(£150,000) that remain after payment of all liabilities. His 
Lordship decided that the surplus assets should be rateably 
— between the ordinary and preference share- 
holders. 





COMPENSATION CLAIM. 


Ar Bradford County Court, last Friday, Mrs. Jane Kershaw, 
widow of Mr. Henry Kershaw, who was killed by electric 
shock last June at the works of Thwaites Bros., Ltd., en 
gineers, Bradford, and three illegitimate children of Kershaw 
by another woman, claimed £300 compensation. Kershaw 
was a power-house attendant. In seeing that things were 
right before leaving on a Sunday evening, he, apparently, 
noticed something wrong with a switch. Whilst he had his 
head and shoulders in a high tension cubicle there was a 
flash, all the lights went out, and half the cubicle seemed to 
be in flames. Kershaw was dead. It was contended that 
even if the man did a foolish act it was clearly within the 
scope of his employment. If he had succeeded he would 
probably have been ‘“‘ patted on the back.’ 

Mr. F. G. Smrra (for defendants): I don’t know about 
that. If the poor man had lived he would have been in- 
stantly dismissed. 

Mr. ANDREW Ryan, the engineer, said Kershaw had no 
right to adjust anything. He should have reported anything 
wrong to him (witness). 

His Honour JupGe MACKLIN said if anybody in authority 
had told Kershaw to do what he did, he would have been 
liable to a charge.gf manslaughter. As it was, the man took 
upon himself to go right outside his employment. He there- 
fore gave judgment for defendants, but in comme nting on 
the generosity of the firm towards the children and their 
mother, he hoped they would extend it to the widow. 


MEeHAREY v. BeLFast CORPORATION. 


THE resident magistrate for Belfast delivered his considered 

judgment in this test case (see Exec. Rev., May 9th, p. 534) 
on Monday. In giving judgment for the defendants, tha 
magistrate said the facts were admitted, and the questio: 
was one of law. The defendants only received two days" 
notice of tho strike, and he held that it was impossible for 
them in that time to procure the necessary labour to carry 

on the work. 





Pricot v. Evectric & ORDNANCE Accessories Co., Lap. 


At the Birmingham County Court on the 7th inst., a Belgier: 
mechanic named Prigot sued the defendants for damages for 
wrongful dismissal. He commenced to work for the con- 
pany on October 15th, and after three months the contract 
Was revised, plaintiff's engagement being fixed for the dura- 
tion of the war. In December, 1918, he was told that he 
would be suspended. Counsel argued that as the war had 
not yet come to an end plaintiff was entitled to damages for 
wrongful dismissal. For the defendants, it was stated that 
the plaintiff, upon his dismissal, accepted a week’s wages 
in lieu of notice, and said he was satisfied with the arrange- 
ment. This, said counsel, amounted .to a mutual discharge 
of the contract whatever it was. 

JupGE AMPHLETT, in givmg judgment for the. plaintiff, 
awarding £75 damages, said that the contract was not ter- 
minated by plaintiff’s acceptance of a week’s wages. 





DEFECTIVE TRAMWAY TRACK: COMPENSATION CASE. 


In the Southwark County Court on Monday, £30 damages 
was awarded a woman omnibus conductor for personal in 
juries due to a collision between her omnibus and a van 
belonging to Hay’s Wharf, Ltd., who attributed the accident 
to defective L.C.C. tramway lines. According to the Times 
report the Jupcr said that the Tondon County Council was 
responsible for the proper care of the tramway lines of Lor- 
don. and it was its duty to prevent the possibility of acci- 
dents caused hy defective rails, notwithstanding the scarcity 
of labour or of material. He decided that the London Countv 
Council was responsible for the accident to the plaintiff, and 
he awarded her the amount mentioned, and made an order 
that the Council must pay the costs of Hay’s Wharf. 
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Letters from the Forces.—A Captain in the R.A.F. 
writes from France thanking us for the ELEcTRICAL REVIEW, 
which had been sent to him for some considerable time ; he adds :— 

It is pleasant to see such an old friend come out of war times 
stronger than ever, both in circulation and, I think, technical and 
literary interest.” 

Stocks of Non-Ferrous Materials.—The following 
particulars are published of the stocks (exclusive of old metal and 
scrap) in this country in possession of the Minister of Munitions 
on May Ist, 1919 :— 


és de ae es es on be 51,180 tons 
Speier, go.b. .. - ee és ‘ da 26,912 ,, 
Spelter, refined .. ad oe Le ‘ - 7,057. ,, 
ium .. ee en oa i om 11,542 ,, 
Soft pig lead am ée ee ~~" ee -- 109,012 ,, 
Nickel oe os - 


Antimony regulus an ve su a 4,461 ,, 
Import Restrictions Removed.—The President of the 
board of Trade, after duly considering the recommendations of the 
Consultative Council on Imports, has given the following further 
directions in regard to the Prohibitions of Import :— 
The restrictions on the importation of the following goods are 
to be removed :— 


81. Malleable tube fittings. 

82. Pressure regulators, lubricators, grease cups, injectors and ejectors, 
pump and engine governors, pressure and vacuum gauges. 

83. Expansion joints, iron or brass. 

84. Pressed steel union couplings. 

85. Water-gauge fittings. 

86. Steam traps. 

87. Metallic steam packing. 

88, Brass wire, copper wire, copper-clad wire, phosphor wire, coppered 
steel spring wire, tinned mattress wire, wire, leading-in nickelled 
copper, steel wire coppered and flattened 

89. Wire rope sockets, drop forged steel. 

90. rods and steel and iron wire rods. 








91. Antimony, crude, reg , and sulp 
96. Mathematical instruments and screws for same. 
97. Oil cans. 


105. Waste or scrap rubber. 


General licences have been issued for the above articles. 

The importation of the following articles is to be licensed only 

exceptionally, as and when required :— 

119. Brass rods, tape, and strip; brass-coated tubes, brass or copper tubes, 
and brass hose clamps. 

120. Nickel wire. 

122. Iron and steel valves, cocks for gas, water and steam and iron foot 
valves. 

127. Semi-rotary pumps. 

128, Steel and iron wire, wire bale ties, and galvanised wire. 

183. The following kinds of glass and glassware :— 

ientific. 
Machinery. 
Optical. 
Miners’ lamp glasses and miners’ electric lamps. 

The importation of the following articles is to be restricted as 

shown :— 

141, Importation of gun metal, brass or bronze valves for gas, water, and 
steam is to be restricted to 100 per cent. of 1916 imports. 

143. Glassware (including bottles and jars), other than scientific glass and 
gl . hinery glass and glassware, optica) glass and manu- 
factures thereof, miners’ lamp glasses and miners’ electric lamps, 
are to be admitted at the rate of 50 per cent. of 1918 imports. 

\pplications for special licences should be made, as usual, to the 

Department of Import Restrictions, 22, Carlisle Place, London, 
S.W. 1, 


A list of articles indicating what is included under the heading of scientific 
glassware is printed in this week’s issue of the Board of Trade Journal. 


Housing by Public Utility Societies ——The Local 
(,overnment Board has issued a small penny booklet with this title 
showing in simple terms how small groups of people, whether of 
workers, or of workers acting jointly with employers, or of other 
individuals, may band themselves together for the purpose of pro- 
moting housing schemes and obtaining financial assistance from 
the State. It is felt that with the facilities which the Government 
proposes to give, groups of people associated together in these 
societies may do much to supplement the work of local authorities 
and to help towards a solution of the housing shortage. 


Exhibitions of 1920.—The British Industries Fair of 
March next will be held at the Crystal Palace. In the foilowing 
summer the buildings will be used for an Imperial War 
Exhibition. 

“What Licked the Kaiser ?”—This is the title of a 
booklet issued by the aggressive Society of Electrical Development 
(U.S.A.). It leads off by showing that it was by means of 
‘co-operation’ that the “ most efficient hell-raising organisation 
the world has ever seen " was smashed, and it is by ‘co-operation ™ 
that the bill will be paid. The Society is the means for promoting 
electrical co-operation ; the pamphlet tells us what it has done and 
hopes to do in that direction. We are seriously assured that the 
pamphlet was not meant to be facetious. 


Reconstruction Problems.—No. 23 of the series of Grey 
pamphlets issued by the Ministry of Reconstruction is Part 2 of 
the consideration of Public Health questions, and it deals with 
The Present Problem and the Ministry of Health.” 


Patent Restoration.—Mr. W. R. Pilkington has applied 
for the restoration of Patent No. 2,343 of 1914, for “ Improvements 
in air or other fiuid-pressure pumps.” Mr. W. B. & Rebesi, 
Ltd., have applied for restoration of Patent No. 6,887 of 1913, for 
“ An Automatic Morse Recorder.” 





Demobilised Men Entertained.—About 130 employes 
of the Birmingham electric supply undertaking who have been 
serving with H.M. Forces, and have already been demobilised, were 
entertained by their colleagues at a dinner and concert, last week. 
Owing to the large number of guests and visitors, the dinner was 
served in two dining halls, presided over by Mr. R. A. Chattock, 
city electrical engineer, and Mr. E. J. Jennings, secretary, 
respectively. During the evening a cordial “ welcome home™ was 
extended to the men by the Lord Mayor and Mr. Councillor Burman 
(the chairman of the Committee). Presentations were made to 
Messrs. Whiting and Kirby, honorary secretaries to the War Funds 
and War Relief Organisation of the department. 


Foreign Trade.—THE Aprit. Ficures.—The official 
returns of imports and exports during last month contain the 
following electrical and machinery figures :— 


April, inc. or 4 months, 1919, 
IMPORTS. 1919. dec, Ince, or dec, 
£ z t 


Electrical goods, &c,... 132,664 + 68,019 + 147,845 

Machinery... eee 1,094,368 + 340,211 + 2,000,945 
Exports. 

Electrical goods, &c. ... 366,998 + 221,754 + 683,161 

Machinery... wee 2,010,858 + 702,762 + 2,217,654 


International Competition in Aluminium.—The chair- 
man of the Aluminium Industrie A.G., of Neuhausen, addressing 
the shareholders at the recent general meeting, is reported to have 
stated that the rumours were absolutely without foundation which 
had been circulated that the company’s gross profits in 1918 were 
higher by £800,000 than was shown in the accounts for the 
year. Discussing the future prospects of the undertaking, he 
expressed the opinion that extremely severe competition was to be 
expected, as rivals in other countries had become considerably 
strengthened during the course of the war. The strength of the 
Neuhausen company lay in the fact that the installations had been 
written down very considerably, and the business policy must con- 
tinue in the direction of keeping the value of the installations at 
such a low level that the cost of production was only affected to a 
slight extent by the financial charges for interest and redemption, 
particularly in regard to the hydro-electric works, so as to keep the 
cost of electrical energy as low as possible. Moreover, it was 
essential to develop the works and provide for a uniform utilisation 
of the water powers, which varied according to the time of the 
year, and it was also unconditionally necessary to take into account 
in the policy of profit distribution the totally changed political 
and economic conditions, and the resulting uncertainty as to the 
future. The chairman further stated that the principal customer 
was the Krupp Co. ; the installations in Hungary had been socialised, 
but nothing was known as to the situation in Roumania. 


Dispute at Rochdale.—A correspondent states that 
trouble has arisen at a Rochdale mill through the dismissal of two 
employés who are members of the Electrical Trades Union, and 
the members of that and other unions consider they should be 
reinstated. An ultimatum is to be presented to the employers to 
cease work if an amicable settlement is not reached. 


Safeguards in the Workshop.—The British Fire Pre- 
vention Committee have decided to issue, in the form of a “ folder,” 
some useful reminders to the factory owner, manager and foreman 
as to the prevention of fire. The present season has been selected 
for the issue, as so many works are reorganising their establish- 
ments for post-war activities. Folder No. 1, entitled “ Safeguards 
in the Workshop,” contains valuable and timely hints which should 
be laid to heart by those concerned. Copies are provided 
gratuitously to applicants who address the Registrar of the Com- 
mittee in writing at 8, Waterloo Place, Pall Mall, S.W. 1, with an 
addressed and stamped envelope enclosed. 


Catalogues Wanted.—The Imperial Trade Correspondent 
at Victoria, B.C., Mr. J. J. Shalicross, P.O. Drawer 730, Victoria, B.C., 
is getting together a complete library of catalogues and trade litera- 
ture for reference by local importers. British catalogues of 
machinery, ‘hardware and glassware, electrical appliances, 
especially including those for unit lighting systems for farmhouses 
and other buildings, are wanted. 

The British Vice-Consul at Granada is asking for British cata- 
logues in Spanish for distribution among Spanish firms in his 
district. 


Birmingham Commercial Library Opened,—The Lord 
Mayor (Sir David Brooks) recently opened the new commer- 
cial and technical library which has been established by the 
Corporation in the new Council House Buildings. The library 
will provide all Consular and trade reports, manufacturers’ 
catalogues, &c., and technical and industrial books. The assistants 
will help inquirers._to obtain information, and as far as practicable 
questions will be answered on the telephone. The Lord Mayor 
stated that while the general reader should be provided for. 
adequate facilities should be made for the student, the research 
worker, the scientific man, and the man of commerce. Mr. H. C. 
Field, President of the Birmingham Chamber of Commerce (who 
is an export merchant), insisted that the fault for insufficient 
commercial development and knowledge lay largely with the 
English commercial classes themselves. We had been too apt to 
devote our attention to our offices and factories without taking a 
sufficiently wide outlook on commerce as a whole, on possibilities 
of development, and on our relations with different countries, 
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The Belgian Charleroi Works.— The report of the 
directors of the Ateliers de Constructions Electriques, of 
Charleroi, which was approved at the general meeting held 
towards the end of last month, stated that the company 
would be able at once to resume peace manufactures, except- 
ing in. the case of cables, with a reduced rate of production. 
The rate, however, would rapidly increase with the arrival 
of new machinery and the return of recovered machinery, 
which would not occupy very long. It was possible to foresee 
the return shortly of a large portion of the cable factory 
machinery, and it was hoped that the works would have 
regained the full productive capacity. before the end of the 
present year. A number of new machines purchased in 
America, and the delivery of which had begun, would pérmit 
of a material expansion of the output. The company were 
preparing to meet the extension of markets which was in 
prospect. The new conditions of labour would compel in- 
dustries to electrify their equipment in order to reduce the 
cost of labour, and the Belgian Government had under con- 
sideration the question of the conversion of some railways 
to electric traction. The development of the uses of electricity 
would be hastened on all hands, and the demand for elec- 
trical plant had become more considerable. The balance 
sheet at the end of 1918, resulting from the management of 
the German sequestration, showed a provisional deficit of 
£98,000, but the directors: adopted an attitude of reserve as 
to the accuracy of the accounts, which would only become 
definite when the compensation for war damages had been 
ascertained. 


Japanese Competition.—— Writing in Unity, (May issue) 
Mr. Stanley de Brath, M.Inst.C.E., says: ‘‘ National pros- 
perity depends on national trade, and the vast burdens which 
the war has left behind can be carried only by an unprece- 
dented volume of production and cheap tran . Already 
Japanese and American trade has gone up by leaps and 
bounds at our expense. The case of Japan is interesting. 
The suicidal quarrels of the white races have been pure good 
luck to the yellow race. Before the war Japan had over- 
borrowed to an extent which made her solvency dependent 
on a continuance of good rice seasons. Now, thanks to the 
flood of gold which has poured over to the Far East, her 
credit stands higher than ever. One thing is certain—if we 
in Europe raise the price of living by low production, Japan 
and China will certainly lower it by cheap labour and trans- 
port; and the lowering will be at our expense by supplanting 
us in neutral markets. ‘It needs no prophet to foretell 
that the exhaustion of Europe will be the opportunity of 
Asia; many Asiatics are thinking so. Scientific management 
is familiar to Japan; it will surely arise mm China, whose 
vast coal and iron fields, closed to Europeans by the agree- 
ment between China and Japan, are being exploited by the 
cheapest and most contented labour in the world. It is 
rapidly becoming so in India, whose teeming population is 
almost as simple in its mode of life as the Chinese coolie. 
There is no ‘labour unrest’ in the East.” 


Exports to Europe.—The Overseas Trade Department 
states that the present position in regard to the control over 
exports to Norway, Sweden, Denmark, Holland, and Switzer- 
land is as follows :— 

|. Goods on sections A, B, and D of the list of prohibited 
exports can. only be exported provided a licence is first ob- 
tained from the Export Licence Department, 4, Central 
Ruildings, -Westminster, S.W.1. 

2. Goods on the list of ‘‘free’’ exports may be exported 
without any formality whatever. 

3 s-on section C of prohibited exports (other than 
such goods ais appear on section D) may be shipped (not 
Panton. Saoes heence provided the following conditions are 
observed :— 


(a) Norway axn Swepen.—Individual guarantees in respect of exports are 
no longer required provided the goods are consigned to the appropriate 
Import Association on account of the actual consignee. Should the con- 
signee declare that the Import Association will not accept consignment, the 
goods should be consigned to the Inter-Allied Trade Committee at Chris- 
tiania or Stockholm, as the case may be, on account of the actual consignee. 
This method of consignment must also be adopted in the case of goods which 
are not consignable to any import association. In order that the method of 
consignment may be checked, an arrangement has been made whereby shippers 
are to forward the Customs Shipping Bills or specifications (whichever are 
required under Customs regulations) to the Export Licence Department, 4, 
Central Buildings, Westminster, S.W.1 (in envelopes marked “ Shipping 
Section") for approval. Should the exporter actually have received a 
Ruarantee against re-export in respect of the transaction, it should be for- 
warded with the shipping bill or specification, and if the guarantee has 
previously been sent to the Export Licence Department the reference number 
of the relative papers should be furnished. The shipping bills, or specifica- 
tions will be amended if necessary and returned to the shippers stamped 
“‘ approved.’’ Upon the production of approved shipping bills or specifications, 
shipment will be allowed by H.M. Customs without any form of guarantee, 
subject to the usual Customs formalities, This procedure will not apply to 
any licences which have already been issued or which may hereafter be 
issued in special cases ‘ f 

Should exporters prefer, they may forward to the Export Licence Depart- 
ment a duplicate of the usual advice sent .to their shipping agents in lieu 
of a shipping bill or speeification. The advice will then’ be stamped and 
returned to them (or to their shipping agents if requested) for production to 
the Customs with the usual shipping bill or specification. Documents ad 
@ressed to the Shipping Branch of the Export Licence Department will he 
dealt, with at once and dispatched to exporters by return post 

(6) Denmark.—The goods should be consigned direct to the consignee pre 
vided. certificate from the Danish Chamber of Manufacturers or Danish Mer 
chant Guild is produced to His Majesty’¢ Customs at the time of shipment 
Should the consignee declare that the Chamber or Guild refuse to iasue the 


necessary certificate,” shipment will be allowed without certificate, if the, 


goods are consigned to the Inter-Allied Trade Committee at Copenhagen on 
account of the actual consignee. 

(e) Houaxn.-~N.O.T certificates are. no longer required, but goods must 
be consigned to the Netherlands Oversea Trust on account of the actual 


consignee. Should the consignee declare that the N.O.T. will not accept 

i t,* shi t will be allowed provided the goods are consigned to 
the Inter-Allied Trade Committee at The Hague on account of the actual 
consignee.t " 

(d) Swrrzertann.—S.S.S. certificates are no longer required, but goods 
must be consigned to the Société Suisse de Surveillance Economique on 
account of the actual consignee. Should the consignee declare that the 
S.S.S. will not accept consignment*, shipment will be allowed if the goods 
are consigned to the British Legation at Berne on account of the actual 
consignee.t 

4. For consignments (a) for the personal use of the con- 
signee, (b) for trade purposes of not more than £5 in value, 
or (c) to be exported by parcel post, it is proposed to continue 
to issue export licences in order to obviate consignment 
difficulties. These licences will be issued with the utmost 
expedition. 

5. Where licences are already held by exporters mm respect 
of goods which under the above regulations may now be 
exported without licence, the following points should be 
noted :— 

Norway anp SWEDEN.—Shipment will be permitted under. the licences with- 
out the production of approved shipping bills—Vide 3 (a). , 

DenmakK,—Shipment will be permitted under the licences without the pro- 
duction of guarantees—Vide 3 (6). 5 2 

HOLLAND AND SWITZERLAND.—Shipment will be Vom agg under the licences 
without the production of N.O.T. or S.S.S. certificates, even though the pro- 
duction of such certificates to H.M. Customs may be stipulated in the licences 

Vide 3 (c) and (d). 

6. N.O.T. and §.S.S. certificates which under the new 
regulations are not now required should be handed to H.M. 
Customs for disposal at the time of shipment. 

*It is suggested that before any consignments are dispatched, exporters 
should ascertain by reference to the consignee whether the Import Associa- 
tion will accept consignment. i M 

+ The Inter-Allied Trade Committee or the British Legation at Berne, as 
the case may be, will endorse the bills of lading (without any financial lia- 
bility) on receipt of satisfactory guarantees from the importer. 


The Banks of the Rhine.—The Board of Trade have 
extended their General Licence authorising, on certain Can- 
ditions, the supply of goods to the territories on the 
left bank of the Rhine in the occupation of the 
Armies of the Associated Governments, ‘so as to cover, 
on the same conditions, the supply of goods to the occupied 
districts on the right bank. As regards both banks of the 
Rhine,’ applications should be made to the Export Licence 
Department, 4, Central Buildings, Westminster, S.W.1, in 
respect of goods remaining on Sections ‘“‘A”’ or “B” of the 
Prohibited List which it: is desired to dispatch to the occu- 
pied areas (including Luxembourg). Goods on Section “C” 
of the Prohibited List do not now require a licence for “x- 
port to the above-mentioned territory. provided, in the case 
of shipment vid Holland, they are first consigned to the 
Standard Bank of South Africa, Rotterdam. Goods on the 
“‘ free’’ list may continue to be exported free ‘of all restric- 
tions. No import permit from the authorities in’ the occupied 
areas is now necessary. 


Export Prohibitions—The London (Gazette for May 9th 


contains a further list of alterations in export prohibitions. 


Catalogues and Lists.—Messrs. Georce Kent, Lrp., 
199-201, High Holborn, London, W.C.--Twenty-four-page fully 
illustrated catalogue (Section 8) of steam meters. The contents 
include a general description of the apparatus ; the two forms of 
orifice fittings (fixed and variable) are shown by means of excellent 
diagrams. Other information relates to the rate of flow indi 
cator; the diagram steam flow recorder ; the planimeter, which is 
described, and the counter and diagram steam flow recorders. A 
loose sheet of prices and shipping weights is given. 

THE HERBERT FROOD Co., LTD., Sovereign Mills, Chapel-en-le 
Frith.—An eight-sheet “Personal Message” explains the firm's 
business in the production of “ Ferodo”™ friction linings for clutch, 
brake, and other duty. The illustrations include one showing the 
research laboratory and testing department. 

“ Easy-Frx” Frrtmnes Co., 66, Victoria Street, London, 8.W. 1. 
—Advance illustrated descriptive leaflet of the “ Easy-Fix ” conduit 
fittings. 





Messrs; J. & E, Danton & Co., Lrp., Albion Emery Works, New, 


Mills, near Stockport.—Circular describing their solid woven endless 
polishing bands, for use on Linisher or other polishing machines. 
THE MIRRLEES-WATSON Co., LTD., Scotland Street, Glasgow. 
Llustrated descriptive ciroular No. C 1,000, relating to the Mirrlees 
tube cleaning apparatus for surface condensers. 
Messrs. Hices BROs..“Sand Pits, Birmingham.—Stock lists of 
shunt-wound interpole motors, 110 volts, 230 volts and 460 volts. 
© Messrs. GRIFFITHS Bros. & Co., Lonpon, LtTp.—Specimens 
of “Shaydolite” for colouring or frosting electric large bulbs bY 
immersion. 


Book Notices.—Bureau of Standards. Radio Pamphlet 
No.. 40. “The Principles Underlying Radio-Communication.” 
Washington : Government Printing Office. Price 55 cents. 

“Modern Electrical Engineering.” In six volumes. Edited by 
Prof. Magnus Maclean. London: Gresham Publishing (Co. Price 
12s. 6d. each net. 

The eighth number of. the Journal of the British Science Guild 
containing a report on Industrial Research and the Supply of 
Trained Scientific Workers, particulars of the British Scientific 
Products Exhibition, 1918, &c., may be obtained on application to 
the Secretary, British Science Guild, 199, Piccadilly, W. 1, price 6d. 
per copy. 

New French Company.—A new company has lately been 
formed in Paris with a capital of £5,600, and. the title La Société 


Chauffage Electrique Domestique et Industriel (C.E.D.I.), to manu- 
facture electric heating and cooking apparatus. 
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Trade Announcements.—Mr. L. G. Hawkins has severed 
his connection with the Hotpoint Electric Heating Co., and estab- 
lished an electric appliance business as L. G. Hawkins & Co., at 
116, Charing Cross Road, London, W.C.2. The firm will control 
the business in the “ Universal” electrical appliances in the British 
Isles and on the Continent. They have been appointed European 
representatives for the Geyser Electric Co. (laundry machines) ; the 
Ramey Manufacturing Co. (Inc.) “Simplex” and “New Pacific” 
vacuum cleaners ; the Empire Transformer Co. (Inc.) Bell trans- 
rormers. The Oriental Tube Co., Ltd., of West Bromwich, have 
«ppointed the firm to be their sole representatives for electric con 
duits, &c.,in the British Isles. Mr. L. G. Hawkins and Mr. E. P. 
Bennett will shortly be visiting Continental countries, as they 
announce in our advertising pages to-day, and are open to under- 
take business negotiations. 

With reference to the negotiations that were in progress for 
amalgamating the interests of four battery firms, it is announced 
in our advertising pages that as no agreement has been arrived at 
the negotiations have been broken off, and the respective companies 
will continue to carry on their businesses independently. 

Mr. W. P. Durtnall informs us that though the works at Jeumont, 
in France, were thoroughly smashed up by the Germans, in about 
six months the “Paragon” machinery, for which Capt. Lucien 
Failon is representative, will be available for France and the 
French Colonies. Arrangements had been completed just before 
the war for this purpose, and similar plans- are pending for the 
United States, in connection with Mr. Durtnall’s inventions for 
uarine propulsion and railway traction. 

Messrs. FerGuson & M’LAUCHLANE have commenced business 
is electrical engineers, at 94, Drygate Street, Larkhall, Hamilton. 

Messks. DoRMAN & SMITH, LTD., of Manchester, have appointed 
Messrs. Andrews & Co., 40, West Campbell Street, Glasgow, as their 
representatives for Scotland. 

Customers of the “Z” Exnectric Lamp MANUFACTURING CO., 
LTD., are asked to take note that the Bristol telephone number of 
the company has recently been altered to “ Bristol 4273.” 

Ta& Hart AccumrbatTor Co., Lrp., has removed its Man- 
chester branch office to larger premises-at 4, Victoria Bridge, 
Manchester. 

Mr. Geo. H. Rarrue, electrician, having been released from 
Government inspection work with the Air Force, has reopened 
business at Station Road, Oxted, Surrey. 

Messrs. WEBB & Co., of Birmingham, have taken premises at 
Stourport, for the establishment of electrical engineering works. 

Messrs. SPEEDY & EyNoN have removed to 22, Essex Street, 
Strand, London, W.C. 2. Their telephone number is unchanged. 

Mr. R, A. Giffen, electrical engineer and contractor, of 
Chequer Street, St. Albans, has (owing to expansion of business) 
taken into partnership Mr. L. G. Hosier, of the same city. The 
business will be carried on as heretofore at the same address, under 
the style of GIrrEN & HosrIER. 


Agencies in Russia.—H.M. Consul-General at Gothen- 
burg reports that a firm of agents in that city desire to obtain 
agencies in Russia for United Kingdom manufacturers and 
exporters of electrical supplies and materials, central heating 
fittings, steel pens, &c. (Reference No. 877.)—Bvard of , Trade 


Journal, ° 


Wages of Women Cable Makers.—The Times states 
that women and girls employed in the cable-making trade, 
including the electrical section, are under an award of a court of 
arbitration to receive an advance in wages of 5s. and 2s. 6d. 
respectively, provided the total advances over pre-war rates shall 
not exceed 20s. and 10s. 


Australian Copper. Mines Close Down.—The 7%imes 
learns that private advices have been received to the effect that all 
the copper mines and smelters of Australia, except the Mount 
Morgan and Mount Lyell, have been closed down as the result of 
the enormous stocks of metal which are held and the comparatively 
small consumption of the metal since the Armistice was signed. 
Certain proposals were made to the British Government on behalf 
of the producers with a view to enabling the mines to continue 
working, but they having been rejected the mines have suspended 
operations. 

The Melbourne Age for March 14th contains an article in which 
it is stated that the huge accumulated war stocks of metals abroad 
were making the immediaté sale of Australian metals a difficult 
matter. The Acting Prime Minister, in the course of a statement 
on the position, said that there was a restriction on the export of 
base minerals and ores, the chief reason being found in thg policy 
of the Commonwealth Government, which was to have all 
minerals and ores, as far as possible, refined within the Common- 
wealth. There could be no two opinions regarding the soundness 
of this policy. Encouraged by the Government, vast development 
had occurred during the war, and several branches of the industry 
had been preserved and stabilised. Copper works had been 
extended and new plants installed, the capacity of which was 
ample to smelt and refine all copper material produced in the 
Commonwealth. The largest silver-lead smelting works and 
refinery in the world was now possessed by Australia at Port 
Pirie, the output being 150,000 tons of pig-lead per annum, and 
5,000,006 to 6,000,000 oz. of silver. The electrolytic zinc works 
in Tasmania were being extended, and when complete the capital 
involved in the scheme would approximate £2,000,000. 

Mr. Watt stated that the restrictions necessarily imposed on the 
export of raw copper had nothing whatever to do with the existing 


difficulties. If the embargo were lifted, no relief would be given 
in present circumstances. Until the stocks of copper and other 
non-ferrous metals that had accumulated during the war had been 
absorbed in peaceful arts and manufactures, there was no possi- 
bility of finding profitable markets. Stocks of.copper material 
held by the British Government in various parts of the world 
represented in value £30,000,000, and the United States Goveru- 
ment had also vast accumulations. America had been unloading 
its copper on the market for some little time, and these forced 
sales were the cause of the depression in price and difficulty. of 
disposal, There were many.thousands of pounds’ worth of mined 
copper in Australia. The Imperial Government had a stock. of 
refined copper there of approximately 20,000 tons, which had cost 
it about £120 a ton, including interest and other charges, and 
instructions were recently received to cease shipments until further 
advised. In addition to copper, there would be in Australia by the 
end of March 80,000 tons of pig-lead and 500,000 tons of zinc 
concentrates stored and paid for by the British Government. The 
total value of metals and concentrates paid for by the Imperial 
authorities and still in Australia represented no less a sum than 
£7,000,000. The Commonwealth Government was advised that 
this condition of affairs was transitory, and that as soon as the war 
stocks had been consumed, sound markets would be found. The 
Goverment had already gone a long way to assist the copper 
producers. 


Dissolutions and Liquidations.—GtorGr ScHULTZ AND 
Co., Lrp., 10, Arthur Street, London, E.C.—The creditors interested 
herein met, on 9th inst., at the offices of Messrs. W. A. Scott & Co. 
C.A., 50, Cannon Street, E.C. The shareholders of the company 
had previously passed an extraordinary resolution to the effect that 
it had been proved to their satisfaction that the concern could not, 
by reason of its liabilities, continue its business, and that it was 
advisable to wind up voluntarily. The shareholders also passed a 
resolution appointing Mr. W. A. Scott to act as liquidator. The 
liquidator submitted a statement of affairs, which disclosed ranking 
liabilities of £9,203, all of which were due to unsecured creditors 
The assets were set down at £4,411, from which had to be deducted 
£38 for preference claims, leaving net assets of £4,373, or a 
deficiency of £4,830. The assets included patents, £1,124, and 
goodwill, £3,000. The issued share capital of the company was 
£4,210, and as regarded the contributories there was a deficiency 
of £9,040. At a forced realisation it was estimated that the 
assets would produce £787. At a forced realisation the patents 
were valued at £50, while the goodwill was written off. The 
company was registered on July 29th, 1912, with a nominal 
capital of £7,000, divided into 400 ordinary shares of £5 each and 
1,000 preference shares of £5 each. In all, 722 ordinary shares 
and 120 preference shares had been issued. In addition to the 
assets shown, the company had a claim against another concern in 
respect of loss of profits due to a contract not being carried out. 
There was also a claim of £6,782 against another company. That 
amount would form a counter-claim against a claim which might 
be made against the company. The liquidator stated that at the 
outbreak of the war the son of the managing director of the com- 
pany was acting in Manchester as agent for a firm which was said 
to have its headquarters in Cologne. The son joined the Army 
and he entered into an agreement with the company to carry on 
the business. The company continued the business, but a loss was 
made, and, finally, a controller was appointed by the Board of 
Trade, on the ground that the Manchester business was an enemy 
concern. The company resisted that claim, but the assets at 
Manchester were disposed of. The company claimed that they 
were entitled to be indemnified against loss in that direction by 
the firm in Cologne. After some discussion, the liquidator said 
he would resign if it was the wish of the creditors, and it was 
agreed that an application should be made to the Court for the 
appointment of Mr. D. F. Basden, 0,A., as liquidator. The creditors 
are as follows :— 


Interlock Metal Hose Co. - £22 Hill,W.C. .. es ee £ 
Hughes Johnson Stampings, Ltd. 57 Directors’ Fees 
3 70 


3 


3+) 


Stewarts & Lioyds, Ltd. .. ; Scott, D.H. .. ee 73 
Board of Trade (Royalty Account) 12 Scott,G.L. .. - 926 
William Dawson & Sons, Ltd. .. M4 Manchester Corporation 36 
Scott, W.A.,&Co, .. rn 17 Board of Trade = 5,446 


Mackie & Watts  _. ** 0 ~=Public Trustee a Se, 


WEsTINGHOUSE Exxcrric Co., Lip. — Winding-up volun- 
tarily. Liquidator, Mr. A. E. Scanes. Meeting of creditors, 
May 20th, at 2, Norfolk Street, Strand, W.C. 

CraMp’s PaTeNtT REVERSIBLE TURBINE, LTD.—Winding-up 
voluntarily. Liquidator, Mr. F. W. Steel, 5, Copthall Buildings 
London, E.C. Meeting of creditors, May 22nd. Claims to be sent 
to the liquidator by May 2Ist. 

MONOMETER MANUFACTURING Co., Lrp.-Meeting, June 11th, 
at 26, Corporation Street, Birmingham, to hear an account of the 
winding-up from the liquidators (Messrs. H. T. Ledsam and 
G. G. Poppleton). 

TROUGHTON & YouNG, electrical and general engineers, Park 
Mansions Arcade, Knightsbridge, London, S.W.—Messrs. J. A. 
Troughton and H. T. Young dissolved partnership in July, 191% 
by effluxion of time. Mr. H. T. Young will attend to debts and 
continue the business under the jsame style and at the same 
addrese. 


Surplus Government Property.—It is announced that 
in order to interest export houses in the sale abroad of surplus 
Government property and to deal readily and on the spot with 
inquiries from such firms a city branch of the Surplus Govern- 
ment. Property Disposals Board has been set up under the direction 
of Sir Sydney Henn, K.B.E., at Holland House, 32, Bury Street, E.C, 
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Resumption of Trade Between Japan and Germany.— 
According to the Bile Anzeiger, a Japanese Commission, repre- 
senting the foreign trade of their country, recently left Tokio for 
Italy, charged with the duty of making a trade compact with 
Austria, Hungary and Germany. Reuter's correspondent informs 
us that the Japanese will send finished goods and raw materials, 
principally copper, to Germany. Regarding copper, the question 
of the German contracts in America is again becoming acute. 
Japan expects to receive in return from Germany chemicals and 
electrical goods,—Oecsterreiehische Chemiker-Zeitung, March 15th, 
1919. 


Bankruptcy Proceedings.—W. J. McComsBe, tramway 
manager, Berkeley House, Princes Avenue, Kingston-upon-Hull. 
Receiving order made May 5th, on debtor's own petition. First 
meeting, May 22nd ; public examination, June 16th ; both at Hull. 








LIGHTING AND POWER NOTES. 


Accrington. YraR’s Workrnc.—At the last meeting of 
the T.C., it was reported that there would be a loss on the year’s 
working of the department of about £1,698, and that it would 
probably be necessary to increase the charges for electricity. It 
was intimated that there was a probability that the application for 
borrowing powers for electricity extensions would not be successful, 
and that a new super-power station would possibly be erected at 
Preston, on the banks of the Ribble, in the near future, and that 
the winter of 1921-2 might see the distribution of electricity in 
bulk under a national scheme, the area supplied extending from 
Preston to Bacup, with Accrington, as a distributing centre. 


Australia.—E.L. Scuemes.— Wagga (N.S.W.) has 
instructed Mr. Vormester, of Albury, to prepare plans and specifica- 
tions for the town electric supply scheme, which, it is estimated, 
will cost £30,000. When approved tenders will be invited in 
England and Australia for the supply of plant. Blacktown 
(N.S.W.) Shire Council is considering the question of installing 
electricity in the shire. 

It is proposed to supply electricity to the Goswells district 
(W.A.), which includes Waddington, Kenwick, and part of 
Cannington, from the City of Perth (W.A.) electricity supply. 
The Perth City Council has arranged to give a supply of electricity 
to the Queen’s Park district, which embraces Welshpool, 
Cannington, and the frontage to the Canning River, a distance of 
about 10 miles. The initiation of the scheme was delayed owing 
to the war. j 


Bath. — Prick Incrgease.— The E.C. recommends 
increased charges for lighting and power, as follows :—Private 
lighting, 14d. per unit, additional to the present prices ; power and 
heating, 2}d. per unit, subject to discount. 

Loan.—The Committee is applying to the L.G.B. for powers to 
borrow £2,528 for new mains, 


Bolton. — Loan Sanction, — The Corporation has 
received the sanction of the L.G.B. to the borrowing of £17,000, 
and £5,000 for prospective expenditure on electricity mains and 
sub-stations respectively. 


Bournemouth,—Evecrriciry Coarces.—The Electricity 
Supply Co. has communicated with the Council, giving six months’ 
notice to terminate the agreement of January, 1914. 


Brandon (Durham).—E.L. Scoewe.—The U.D.C. has 
decided to apply for borrowing powers for lighting the whole 
district with electricity, and also for authority to supply energy to 
private consumers. 


Brentwood.—Proprosep E.L. Scueme.—The U.D.C. 
has passed a resolution to the effect that an E.L. scheme 
would be favourably considered, and support given to an approved 
company, and expert advice is to be obtained and the result reported 
to a public meeting. 


Bridlington.—Priee Revision.—The T.C. has raised 
the charges for electricity for power as under :—First 250 units per 
quarter, 2d. : 250 to 500, 2d. ; 500 to 1,000, 13d. ; beyond, 14d. 


Burnley.—PRorosep New Works.—The Town Council 
has confirmed the action of the Electricity Committee in instructing 
Mr. E. M. Lacy, consulting engineer, to advise as to the advisa- 
bility of proceeding with extensions to the electricity undertaking 
on the present site, or alternatively as to the erection of a new 
generating station on a more suitable site, at a fee of 200 guineas, 
plus expenses. 

ProposeD Loan.—The Committee fnas decided to apply to the 
L.G.B. for sanction to borrow £5,000 to cover expenditure in laying 
mains. 


Coventry.—-Prick Revision.—The Electricity Com- 
mittee recommends that, as from January Ist last, the charges for 


electricity for power be fixed at 20 per cent. above those in force on 
September 30th, 1918. 


Darwen.— YEAR’s WORKING.—There was a loss of £973 
on the electricity undertaking last year. 


Denbigh.—Water Powrr.—The Anglesey County 
Council has decided to support a joint scheme for the utilisation 
of the water-power available on the borders of the Denbigh Asylum 
Estate to generate electricity for lighting and heating. Mr. 8. E. 
Britton, of Chester, has prepared a seheme which, at a cost of 
about £6,000, would supply the Asylum by next winter with three 
and a-half times the power now generated by steam, and save 700 
tons of coal. The total estimated cost would be apportioned to the 
respective County Councils concerned, as follows :—Denbigh 
£1,893; Flint, £1,212; Anglesey, £668; Carnarvon, £1,631 ; 
Merioneth, £593. 

Dundee. — FLoop-Lieutine. — Electric flood-lightiny 
projectors were recently tested by the City Fire Brigade, Police, 
the Lighting Committee, and Mr. H. Richardson (city electrical 
engineer), and it was considered that projectors would be of great 
use in helping to bring fires under control. 

Durham.—Srreet Licutrye.—The T.C. has asked the 


E.L. Co. to quote terms for public lighting in competition with the 
Gas Co., whose contract expires on September 30th next. 


Eton,—Street Licutmve.—The U.D.C. has entered 
into a new contract with the Windsor Installation Co. for public 
lighting at £10 a year for clusters of three 200-c.P. lamps, and 
£3 10s. each for 25-c.P. lamps. 

Hereford.—Licurine or Rurat Argas.—The T.C. 
proposes to extend the area of supply into the rural areas, and has 
asked for an initial loan of £13,000, and for an indemnity in respect 
of capital charges on plant installed during the war, to provide 
energy for national p A conference is to be held with the 
rural authorities, and their co-operation in the scheme solicited. 


Heywood.—Year’s Workinc.~There was a loss of 
£290 on the last year’s working of the Corporation electricity 
undertaking. The output reached 1,404,299 units, an increase on 
the previous year. 


Kingston-upon-Thames,— Y £aR’s WorKING.—The report 
of the year’s working to March 31st, 1918, states that after pay- 
ment of all charges, including interest and repayment, the net 
deficit was £1,763, as against a deficit of £6,790 in 1917. Not- 
withstanding the high prices of coal and fuel oil, the cost of fuel 
per unit sold decreased from 1°752d. to 1°584d., partly due to 
increased output and partly on account of the larger proportion of 
units generated by the Diesel engines. During the year the steam 
plant generated 939,122 units at a fuel cost of £9,183, or 
2°346d. per unit sold, while the Diesel plant generated 746,913 
units at a fuel cost of £1,942, or 0°623d. per unit sold. 


Lancaster.—Yrar's Workine.—For the year ended 
March, 1918, the number of units sold totalled 936,844 and the 
working costs 2°50d. per unit. Gross profit was £2,516; after 
payment of interest and special expenditure, £1,320, and loan 
instalment, £1,851, there was a deficit on the year’s working of 
£655. 

Lincolashire.—PLant Exrension.—It is reported that 
electrical plant is to be laid down at Keadby to provide a supply 
of energy to the North Lincolnshire ironstone area and the South 
Yorkshire coalfields. 

London.—ILrorp.—Price Revision.—The Electricity 
Committee recommends the following increased charges for 
lighting and power :—Rateable value, 12} + 75 per cent. + 2d: ; 
ordinary lighting, 7d. per unit ; maximum demand, 8d. and 5d. per 
unit ; slot meters, 74d. per unit ; power, maximum demand system. 
5d. and 3d.; large consumers, 5d. per unit, to 2¢d. per unit : 
heating, &c., 3d. per» unit; special purposes, kinemas, vehicle 
charging, photo lamps, bulk supply, Xc., addition of 25 per cent.. 
making a total increase of 100 per cent.; minimum account, 5s 
per quarter. 

HacknEY.—The Electricity Committee recommends that the 
Council grant plenary powers to the representatives of the I.M.E.A. 
acting on the Joint Industrial Council—Electricity’ Supply 
Industry ; also that authority be granted to it to exercise such 
powers when negotiating outside the Industrial Council with any 
body of workers or association not having representation thereon, 
and also that a communication be addressed to the Ministry of 
Labour stating that in the opinion of the Council the Wages Con- 
ference of Local Authorities, Greater London, should be represented 
on the Joint Industrial Council in dealing with all matters in 
connection with the electric supply industry. 

ReEFusE DestRucTOR WorkKs.—The Establishment and General 
Purposes Committee, recommends that the whole of the super- 
vision and management of the refuse destructor undertaking 
should be transferred from the Electricity Committee to the Public 
Health Committee. 

FLOODING OF WorKs.—The borough electrical ~engineer has 
reported to the Electricity Committee on the récent flooding of the 
works due to the overflow of the River Lea. On February 18th 
the river rose rapidly, and for the first time in the history of_the 
works, threatened to innundate the engine room basements, which 
contain the whole of the condensing plant. A total shut down of 
the works was narrowly averted on February 19th by the help of 
the fire brigade. The L.C.C. account for services rendered for 
pumping was £259. , - 

Loughborough.—Price Rervision.—In reply to the 
protests against the increased electricity rates, it was explained 
that the works costs had increased by £4,050, and the additional 
charges of 20 per cent. for lighting, and 25 per cent. for power. 
making 65 per cent. for lighting, and 80 per cent. for power, would 
only bring in £4,100, 
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Manchester. — Hovsinc Scuemes.—The Corporation 
Housing Committee has asked the City architect to consider the 
report upon the use of electricity for illuminating purposes in the 
houses to be efected in connection with housing schemes. 


Morley.—Year’s Worxkinc.—There was a deficit of 
£1,768 on the electricity department for the year 1918. 


Motherwell.—Price Reviston.—The T.C. has adopted 
the following increases in the charges for electricity for power and 
lighting :—Cooking and heating, §d. per unit; kinemas, jd. ; 
collieries, “05d. ; public lighting, 50 per cent. in place of 15 per 
cent. ; works lighting, 2d., instead of 1{d.; power consumers, up 
to 2,500 units per term, 2d. instead of 14d.; hire of motors, 50 per 
cent. increase. 


Rathmines.—Loan Appiication.—The U.D.C. has 
decided to apply to the L.G.B. (Ireland) for sanction to a loan of 
£10,000 for the extension of mains and other purposes in connection 
with the electric lighting of the township. 


Rothwell.—Street Ligurine.—The U.D.C. has decided 
to ask the Yorkshire Electric Power Co., Ltd., for terms for the 
supply of electricity for the street lamps in the districts where 
mains are already laid. 


Runcora.—Town Hatt Licgurisec.—The U.D.C. has 
decided to have E.L, installed at the library and Town Hall, at a 
cost of £158. 


St. Helens,—Loan Appiication.—The Electricity Com- 
mittee has decided to apply to the L.G.B. for sanction to borrow 
£2,650 for electri@&l purposes. 


Stroud (Glos.).—Proposep GeNeRatTiIne SratTion.— 
The Electric Supply Co. has applied to the B. of T. for consent to 
erect a generating station at Cainscross. 


Sunderland.—New PLant.—At the Corporation’s power 
station at Hylton Road a 7,500-kw. Willans-G.E.C. turbo-generator 
is being installed, together with two large water-tube boilers, with 
chain-grate mechanical stokers, superheaters and economisers. A 
new cooling tower also is being built. The cost of the new plant 
will be approximately £90,000. 


Walsall.—BiLL.—The T.C. has confirmed the decision to 
promote a Bill in Parliament for obtaining additional powers with 
regard to the supply of electricity, 


Walthamstow.— Loan Appiigation.—The E.C. has 
recommended that application be made to the L.G.B. for sanction 
to borrow £32,975, the estimated cost of installing one 3,000- 
3,500-Kw., three-phase turbo-alternator, complete with condensing 
plant, circulating pipes, switchgear, and the necessary machine and 
auxiliary-plant cables, and of one 20-ton engine-room crane. 


Workington. —-E.L. Bu.u.—A public meeting has 
approved the Corporation's application in the present session of 
Parliament, for an Act giving powers with regard to the supply of 
electricity. 


Worthing.—Loan Sancrion.-The T.C. has received 
the sanction of the L.G.B. to borrow £8,896 for a Diesel engine 
and dynamo, £496 for a balancing transformer with foundations, 
switchgear, &c., £3,550 for mains, and £3,500 for services. 








TRAMWAY: AND RAILWAY NOTES. 


Australia,—Ramway WorksHops ELEcrRiFicaTion.— 
Mr. O. J. Rankin, works manager of the South Australian Railway 
workshops at Islington, has reported that the cost of equipping the 
shops with electrical drive would be £26,400, using the existing main 
shafting for the grouped machines, and independent motors for the 
larger machines, power to be obtained from the Adelaide Tramways 
Trust at 11,000 volts and transformed at Islington. The report 
has been submitted to Mr. P. A. Anthony, who recently made 
investigations as to the management of the railways.— Zenders. 


Bradford.—New Tramway Cars.—The Tramways 
Committee has decided to order 26 additional sets of car motors 
for immediate delivery, and it is directed that these new cars be 
fitted with Spencer-Dawson patent oil-power brakes. 


Canada.— Wacrs.—The employés of the Toronto tram- 
ways are demanding 55 cents (2s. 34d.) an hour, an eight-hour day, 
and overtime pay. The increases would cost £400,000 annually. 

A ing to the daily Press, the Montreal harbour railway system 
is being electrified. 

Chesterfield.—The B. of T. has extended the time till 
August, 1920, for the completion of the overhead equipment, &c., 
for working trolley vehicles authorised under the Chesterfield 
Corporation Railless Traction Act, 1913, and until July, 1920, for 
bo — of certain sections of the tramways authorised in 


Colne.—Year’s Workinc.—The annual report on the 
working of the Corporation tramway department shows a loss on 
the past year of £3,004, compared with an estimated loss of £1,825. 
The manager attributes the excess deficit to increased costs of 
wages and electricity, amounting to £2,070. 


Darwen.— Year's Workinc.—There was a loss of £75 
on the tramway undertaking for the past year. 


Doncaster.—The Electricity and Tramways Committee 
has decided to postpone the application to the Light Railways 
Commissioners for sanction to construct a line to Rossington. 


Ealing.—Reconstruction.—The-L.U.T. track is to be 
entirely reconstructed ; the centre standards are to be removed and 
placed at the side of the road, and the rails are to be laid nearer the 
centre, so as to leave a wider carriage-way on either side. The cost 
of the removal of the centre standards \is estimated at £4,200 and 
the rearrangement of the electric lighting at £2,500 ; the alteration 
of the track is estimated at £35,000. 


Hastings. — OverHeap System.—The Tramway Co. 
has applied to the T.C. for support to a scheme for replacing 
the surface contact system on the sea front by overhead lines, and 
a Committee has been appointed to go into the matter. 


Heywood,—Year’s Workinc.—The profit on the Cor- 
poration tramways for the past year amounted to £944. Before 
the war the working costs totalled £7,936 ; last year they amounted 
to £14,440. It is estimated that the reduction of hours will add 
an extra £1,400 to £1,500 to the working expenses, 


Jamaica.—Ratuway Exvectrirication.—The improve- 
ment of the State Railways is under consideration and investiga- 
tions are being carried out with a view to the transport of market 
produce. The Government is also considering a scheme of elec- 
trification, and a sum of £1,000 has been set apart for inquiry in 
this direction. Recently a gentleman connected with a large 
electric supply plant on the Clyde, while on a visit to Jamaica, 
went into the scheme. It is proposed to utilise water power, of 
which there is an abundance in the island, for the generation of 
electricity. 


Lincoln.— Loax Sancrion.— The Electricity and 
Tramways Committee has received sanction to borrow £6,000 for 
the purchase of additional tramway-cars. 


London.—Hornsty.—Evectric Veutcirs.—The T.C. 
is to spend £11,500 on six electric vehicles for the collection of 
house and trade refuse. : 

A Highways Committee report states that 1,500 men are now 
repairing L.C.C. tramway track. The supply of materials is not 
yet satisfactory. 


Mansfield.—Lieut Ramway Extensions.—The Light 
Railway Commissioners on May 7th held an inquiry into the appli 
cation of the Light Railway Co. to extend the lines to Forest Town, 
Clipstone, and Rainworth, a total of 6} miles. The T.C. supported 
the application, which was opposed by the local railway companies. 


Northampton.— Buk Suppiy.—The T.C. has accepted 
the recommendation of the Tramways Committee to cease generat- 
ing electricity for the tramways, and, instead, to purchase a bulk 
supply for five years from the electric light company at 1°4d. per 
unit. Energy purchased by the Corporation of late has cost over 
2d. per unit. A saving of nearly £3,000 per year is estimated to 
result from the change. 


Plymouth,—Year’s Workine.—The annual report on 
the Corporation tramways to March 31st last shows that the total! 
number of passengers carried was 28,438,343, compared with 
26,187,549 in the previous year. The total income amounted to 
£121,047; after deducting working expenses the gross profit 
totalled £33,024, and, after payment of capital charges, the net 
surplus remaining was £10,679, from which the Committee has 
decided to apply £6,000 to workimg capital and place the balance 
(£4,679) to the reserve fund. The receipts per car-mile averaged 
20°34d,, against 16°34d. To meet the additional expenditure in- 
volved by the adoption of the 48-hours week, the Tramways Com- 
mittee has decided to double the fares on the longer routes. 


Portsmouth.—ExtEnsions.—The Corporation proposes 
laying a further 3 miles of tramway at a cost of £65,000, 


Sandgate.—Resumep Srervice.—The Sandgate-Hythe 


tramway service is to be resumed at Whitsuntide. 


Shipley.—Increasep Rentat.—The U.D.C. recently 
applied to the Bradford Corporation for an increased rental for the 
tramway tracks owned by the Council and leased to the Bradford 
Corporation. The Corporation suggested that the Council should 


consider selling the tracks. The Council, last week, declined to 


entertain this idea, and decided to press for increased rental. 


St. Helens.—Purcuase or Cars.—The Tramways 
Committee has decided, on behalf of the Corporation, which is 
taking over the local tramway service in September, to purchase 
36 tramcars from the existing company. 

Loan APPLICATION.—The Tramways Committee has also decided 
to make application to the B. of T. for sanction to borrow £25,000 
for tramway purposes. 
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TELEGRAPH AND TELEPHONE NOTES. 


Australia.— After the Commonwealth Naval Department, 
the Defence Department, and the Postmaster-General’s Department 
had considered an offer made by the Marconi Co. to establish wire- 
less telegraph stations in Australia for international messages, the 
Commonwealth Government decided to give no rights to 
private companies. Experts are to report on the technical and 
financial sides of the proposition. 


Automatic Telephones,—Contracts for buildings for an 
automatic telephone exchange at Sheffield are to be placed imme- 
diately. 


British Submarine Cable Work during the War.—The 
full story cannot yet be told of the remarkable achievements of 
submarine telegraph cable-laying and repairing authorities during 
the past five years. The Telegraph Construction and Maintenance 
Co., in addition to manufacturing 20,000 miles of trench telephone 
cable, mostly with several conductors, made 19,000 miles of sub- 
marine cable, and its ships were actively engaged, generally on 
most dangerous work, laying, repairing, and diverting cables. The 
cable steamer Zelconia made 75 repairs to cables and laid 24 new 
ones around the English and Irish coasts. 


Cablé Delays.—The P.M.G. announces that, in future, 
commercial cables are not to be delayed in favour of Government 
messages, unless the latter are really urgent. 

Certain important cables which were interrupted have lately 
been repaired ; but the American Pacific. Cable is still interrupted, 
and this throws extra work on the British cables in that region. 
It is expected that the cable will be repaired in a few days’ 
time. 

Some months ago the War Office invited the .Chambers of 
Commerce to suggest what codes might be added to the list of those 
already authorised. The Posts and Telegraphs Committee of the 
London Chamber advocated complete freedom in the use of codes, 
and submitted a list of codes which it suggested should be 
authorised. The Army Council last month regretted that the 
proposals involved difficulties which precluded their adoption at 
the present stage of the cable censorship. 


China.—Communication between Peking and the outside 
world is broken, except to Siberia. There is severe rioting at 
Peking, and all wires have been cut. 


Post Office Deficit.—In the House of Commons, on 
May 7th, Mr. Illingworth said the deficit of £274,000 upon P.O. 
services was due principally to the war bonus and the general rise 
in costs. The sum of £3,430,000 to be raised by borrowing was 
capital expenditure upon new telephone works and upon the Post 
Office (London) Railway, and was authorised by Acts of Parlia- 
ment. The war bonus was estimated at £14,000,000 per annum, 
and so long as it continued at its present figure he feared the Post 
Office must be regarded as a non-revenue-producing department.— 
The Times. 


P.O. Employés.—At the annual conference of the Postal 
and Telegraph Clerks’ Association, at Blackpool, last week, the 
president stated that the Association was now ready to use the 
strike weapon, and that amalgamation with other organisations of 
P.O. workers was the subject of a ballot. The Association had 
obtained a 60 per cent. war bonus on the average, but that was not 
enough. On a proposition to confer rights on wireless operators, 
the Executive announced that the Government’ was about to 
nationalise wireless systems. 


Wireless Stations Arbitration——Mr. Justice A. T. 
Lawrence was to sit yesterday to assess the damages payable 
by the Crown to the Marconi Co., for breach of agreement for the 
construction by the company of a chain of six Empire wireless 
stations. © 








CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the “ Official 
Notice” appeared.) 


OPEN. 


Australia.— BrisbaNe.—June 18th. Brisbane City Elec- 
tric Light Co. Supply of rotary converters (specification 10s. 6d.). 
Offices of the company at Brisbane.— Tenders. , 

‘SypDNEY.—June 9th. City Council. Supply and erection of 
poee Seuss switchgear. Specifications from Electric Lighting 
partment, Town Hall, Sydney.* 

June 23rd.—Municipal Council. One 60-ton electrically-driven 


overhead travelling crane, Electric Lighting Department, Town 
Hall, Sydney.* 


Bury.—June 6th. Electricity Department. One 6,000- 
KW. steam turbo-alternator and exciter, with surface condenser 
and air circulating pumps. (See this issue.) 


Ilkley.—May 20th. U.D.C. Supply of one 34-ton elec. 
tric hand-tipping wagon: Mr. G, A. Waite, Engineer and Surveyor, 
Town Hall. 


London.—L.C.C. May 27th. Tramways Department. 
2,000 tons of standard steel girder tramway track rails with fasten- 
ings, and alternatively, about 4,000 tons of standard track rails, 
lipless track rails and renewable guard rails. Specification (£2) 
from the Chief Engineer, County Hall, Spring Gardens. 


Maidstone.—May 19th. Electricity Committee. 1,050 
yd. °15 sq. in. and 1,260 yd. ‘05 sq. in. £.H.T. cable. Mr. E. E. 
Hoadley, Engineer and Manager, Electricity Works. ~ 


Manchester.—May 28th. Electricity Committee. Two 
4,000-K.v.A., three-phase static transformers for Stuart Street 
generating station. Mr. F. K. Hughes, Secretary, Electricity 
Department, Town Hall. 

June 4th. Electricity Committee. Supply of cable for 12 
months. (See this issue.) 


Natal.—May 20th. Corporation. 12 miles steel girder 
rails (95 lb. per yd.) with fishplates, bolts and nuts, and 4,300 tie 
bars, and 1,500 copper rail bonds and 300 cross bonds. Webster, 
Steel & Co., Agents to the Durban Corporation, 5, East India 
Avenue, E.C. 


Oldham.—May 27th. Tramways Department. 12.double- 
deck top-covered tramcars, with or without vestibules, complete 
with trucks; also 12 complete 40-H.P. electrical equipments for 
the above, (See this issue.) 


*A copy can be seen at the Inquiry Officesof the Department 
of Overseas Trade (Development & Intelligence), London. 





CLOSED. 


Bolton.—Electricity Committee :— * 

Supply of cable during the next 12 months.—B. 1. & Helsby Cables, Ltd. ; 
I. Frankenburg & Sons, Ltd.; W.T. Henley’s Telegraph Works Co., 
Limited. 

Tramways Committee :— 


Supply of a 36-in. plain horizonta] milling machine, complete with motor 
and starter.—Smith & Coventry, Ltd. 


Dartford. — U.D.C. Cables, feeder control units and 
meters for the supply of Vickers, Ltd., Joyce Green. Johnson and 
Phillips, Ltd., £3,152. 

Dublin.—Corporation. One 5,000-Kw. turbo-alternator 
and condensing plant :— 


General Electric Co., Ltd. .. oe pi _ .. £42,212 
Ateliers de Construction Oerlikon (accepted) .. 42,680 
Brown, Boveri & Co. .. aa de os ke - 42,697 
Richardsons, Westgarth & Co. .. be a - 48,216 
British Westinghouse Co. .. _ es ee ma 43,342 
Dick, Kerr & Co. ee ae eo 5 

Belliss & Morcom ee oe be ee on 43,533 
C. A. Parsons & Co. .. ms oe ee ee 43,575 


British Thomson-Houston Co. Q a aw ae 43,646 
This is the third order for turbo-alternating plant placed with 
the Oerlikon Co. by the Dublin Corporation. 


Eastbourne.—Corporation Electricity Department :— 

John Thompson Water-Tube Boilers, Ltd.—One boiler, having an evapora- 
tive capacity of 26,000 Ib. of steam per hour from and at 212° F., fitted 
with underfeed travelling-grate stokers and Ferguson superheaters, 
£7,400, 

Leeds.—Tramways Committee. Recommended :— 

Rotary converter, £2,586.—British Westinghouse E. & M. Co., Ltd. 


London.—L.C.C. HighwaysCommittee. Tenders accepted 
during the three months ended March 31st, 1919 :— 


Metallic filament traction lamps (schedule 17a).—B.T.H.Co., Ltd. ; Siemens 
Bros, Dynamo Works, Ltd. 


Winchester.—T.C. :— 


Material for converting existing stoker on the large boiler at the electricity 


works into a mechanical stoker.—Babcock & Wilcox, Ltd., £200, 








FORTHCOMING EVENTS, 


Junior institution of Engineers. — Friday, May 16th. At 7.80p.m. At 89 
Victoria Street, 8.W. aper on “Notched Bar Tests,’ by Major P. 
Philpot, R.A.F. 


(North-Eastera Section).—Tuesday, May 20th. At7.15 p.m. At the 
Mining Institute, Newcastle-on-r'yne. Paper on ‘Gas and Oil Enginés,”’ 
by Mr. Tree. 


institute of Metals.— Monday, May 19th. At 8 p.m. At Caxton Hall, 
Westminster, 8.W: Ninth annual May lecture on “ Radio-Activity,” by 
Prof. F. Soddy, F.R.S. 


Industrial Reconstruction Council.—Tuesday, May 20th. At6p.m. At the 
Institute of Journalists, Tudor Street, E.C. Conference on *‘ The Industrial 
Life of the Coal Miner,”’ to be opened by Mr. J. Walton, M.P. 


Labour Co-partnership Association.—Thursday, May 22nd. At3p.m. At 
the Hoare Memorial Hall of the Church House, Gt. Smith Street, West 
minster. Annual meeting. Address by the Rt. Hon. J. R. Clynes, M,P. 


of Electrical —Thursday, May 22nd. At6 p.m, At 
the Institution of Civil Engineers, Great George Street, 8.W. Paper on 
“* Electrical Phenomena Occurring at High Atmospheric Levels,” by Dr. 8. 
Chapman. 


(South-Midland Centre).~-W ednesday, May 2ist, At the University, 
Edmund Street, Birmingham. Ordinary meeting. j 
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NOTES. 


Stealing Electric Lamps.—At Haslingden, last week, a 
17-year-old youth was fined £1 for stealing six electric lamps from 
the Weavers’ Institute, and three from the Free Library. There 
had been complaints of thefts of lamps from public buildings in 
the town. In this case the youth sold three of the lamps for 6s. 


The Protection of Oil] Tanks from Lightning.—A 
pamphlet issued by the Petroleum Executive states that experience 
proves that lightning conductors should not be provided for the 
protection of oil tanks ; the tanks, being metal structures, efficiently 
protect the contents, and the addition of lightning conductors 
might in some cases increase the risk of ignition of the vapours 
from the oil, 


A City Electrified.—Contractors and central stations in 
more than 400 cities in the United States have signified their 
willingness to co-operate with the Society for Electrical Develop- 
ment in a nation-wide house-wiring campaign, “ Electrify Your 
Home.” Of all the 11,000 contractors and central stations to whom 
the story of the campaign was sent, only one flatly said, ‘* You 
can't do anything for us”—namely, Pasadena, California. The 
Municipal Electric Lighting Department stated that every house in 
Pasadena was wired and connected ; population, 42,000 ; electric 
meters connected, 15,600. Here is the ideal for our Electrical 
Development Association to focus its attention upon. 


The Food Ministry Interested in Electrical Develop- 
ment.—In view of the recent formation of the Electrical Develop- 
ment Association, it is interesting to learn that, in addition to the 
Board of Trade, the Ministry of Ways and Communications, the 
Prime Minister, the Home Secretary, and other eminent authorities, 
the Ministry of Food has taken notice of electricity supply. 

We learn that Mr. George W. Greenwood, British Minister of 
Food, has written to Mr. J. M. Wakeman, general manager of U.S. 
Society for Eleetrical Development, commending the Society's 
campaigns for broader applications of electric service and request- 
ing, for official purposes, copies of all material used. Mr. Green- 
wood's letter states that “in the reconstruction period following 
upon the war, the Ministry of Health and the Ministry of Recon- 
struction are both advocating a wide extension of the use of elec- 
tricity in all forms of industry and also in the home for domestic 
purposes, such as cooking, heating, and lighting.” 

He understands that the Society has been established primarily 
with the object of popularising the uses of electricity in the United 
States, and has conducted some very efficient campaigns in this 
direction. He therefore asks to be favoured with copies of pam- 
phlets, literature, newspaper articles, advertisements, and any other 
material—such as photographs, &c.—in order that he may submit 
them to the proper official quarter. j 

Mr. Greenwood’s action is highly commendable, though we are 
somewhat perplexed by the conclusion of his letter. Which is the 
* proper official quarter ” ? 


Gibraltar Straits Tunnel.—A Committee of leading 
Spanish financiers has. been formed in Barcelona to further a 
scheme for a tunnel under the Straits of Gibraltar, drawn up by 
Colonel Rubio y Bellve, who has obtained from the Government 
the necessary authorisation for carrying out soundings and other 
preliminary work. The tunnel would be over 20 miles long. 


German Nitrogen Syndicate.—In view of the opposition 
of the Reichstag to a commercial monopoly of nitrogen, the 
Treasury has proceeded to create a syndicate which is to deal with 
all the nitrogen produced in Germany. The Government has not 
only already invested enormous sums in the industry, but has now 
also secured a controlling interest in the management of the syn- 
dicate and the fixing of the price. It is proposed later on to unite 
all the consumers in a single group. The whole scheme has been 
laid before the National Assembly for approval. 


The I.M.E.A. Annual Convention: Alteration of Dates. 
—Owing to difficulties concerned with catering when the 
Association visits Ipswich on the first day of the Convention, it 
has been necessary to alter the dates for the Convention to 
Wednesday, Thursday, and Friday, June 18th, 19th, and 20th, 
instead of the dates previously announced. The Felixstowe hotels 
have been notified of the altered dates. A revised programme will 
shortly be issued to members. 


Irish Water-Power.—At the Dublin Rotary Club, Mr. 
Marshall Harriss, general manager, Dublin United Electric Tram- 
ways, read a paper on Irish rivers as aids to the distribution of 
cheap electrical power, and alluded to the important water-power 
development now being considered by the directors of the Dublin 
und Lucan Electric Railway. It was proposed, he said, to utilise 
the fall on the River Liffey, available above Leixlip, acquiring 
the site, including the water rights on both sides of the river. 


Electricity for Farmers.—Dr. J. F. Crowley, M.L.E.E., 
lectured to the Tunbridge Wells Farmers’ Club recently on “* The 
Uses of Electricity in Agriculture.” Dr. Crowley said electricity 
was used in the production of artificial fertilisers, more particularly 
through the fixation of atmospheric nitrogen, and its direct appli- 
cation to growing crops was being investigated by a special 
scientific Committee. The use of machinery reduced labour cost, 
and enabled more work to be done in a given time, and, in addition, 
the elimination of animal power from farm work enabled millions 
of acres at present devoted to the raising of food for fodder to be 
devoted to more directly productive purposes. 


The Inns of Court Regimental Association.—The task 
of finding employment for ex-officers looms large in the public 
mind to-day. With the revival of industry which is now taking 
place, opportunities should be many, and, for the fully qualified 
men, the problem depends for its solution on the provision of an 
efficient medium by means of which employers can get in touch 
with candidates of the requisite qualifications. The Inns of Court 
Regimental Association, which has a large register of ex-officers, 
provides such a medium, and employers and others, who have 
vacancies or openings for men of the officer type, should notify 
this Association of their requirements. The Association has already 
been successful in placing many of its members in appointments 
ranging from mere clerical posts to partnerships and directorships 
where capital is brought in. » No fees are charged, and the increasing 
co-operation which is now being obtained by it from employers is, 
no doubt, due to the personal methods which it employs, and its 
capacity for fitting the right man for the opportunity. 

Communications should be sent to the Secretary, Inns of Court 
Regimental Association, 10, Stone Buildings, Lincoln's Inn, 
London, W.C. 2. 


London Electrical Engineers, R.E. (T.F.)—The officers 
of the London Electrical Engineers, R.E. (T.F.), will hold a dinner 
at the Restaurant Frascati, on Thursday, June 12th, at 7.15 for 
7.30 p.m. Any officer able to attend should communicate with 
Captain F. Masters, at 46, Regency Street, London, 8.W. 1, a8 soon 
as possible, the accommodation being limited. 


Patents in War-time.—With a view to concerted action 
for the extension of the life of patents, Messrs. Briggs & Son, 16 
John Street, W.C. 1, invite patentees to communicate with them 


Fuel Control.—The Controller of Coal Mines announces 
that until further notice the supply and consumption of any form 
of anthracite coal is free from restriction under the Household 
Fuel and Lighting Order, 1918, and need not be recorded against 
the allowances of consumers. The price remains under control. 
Otherwise the provisions of the Order in respect of coal, coke, gas, 
and electricity still apply, and will continue to do so until the 
coming into operation of the Order proposed for July Ist. 


American Electric Furnace Association,—Important 
steps were taken to promote the use of electric furnace products at 
a meeting held at Niagara Falls, N.Y., on March 2lst. It was 
asserted that all interested in the matter could join together on a 
common basis to extend the use of electric furnaces and their 
quality products. A start was made in an organised way to carry 
out these plans. A permanent organisation, to be called the 
Electric Furnace Association, was created, with Mr. Acheson 
Smith (Acheson Graphite Co., Niagara Falls) as president; and 
M. C. G, Schluederberg (Westinghouse Electric Manufacturing Co., 
Pittsburg) as secretary. The president was authorised to get in 
touch with all companies and persons who should be interested in 
joining the organisation, and to arrange an early meeting when 
completed publicity plans could be discussed, The different Com- 
mittees were instructed to perfect reports which could serve as a 
basis for constructive work, 


Eliminating Telephone Line Interference.—The Seattle 
Municipal Lighting Department has developed a satisfactory means 
of protecting telephones from inductive interference on the city's 
40-mile transmission line. The telephone wires are strung 15 ft. 
(4°5 m.) below the power wires, which consist of a 60,000-volt star- 
connected circuit with earthed neutral. The plan which has 
succeeded after the failure of several other attempts, says the 
Electrical World, has been to install on all telephone services a 
special closed-core transformer, in which a heavy brass sheath 
separates primary and secondary coils. The edges of the sheath are 
overlapped, but insulated, to prevent its becoming a secondary of 
one turn. The sheath is earthed, as is also the secondary of the 
transformer. This design is the same as that used on small power 
transformers, which step down from 60,000 to 125and 250 volts forthe 
accommodation of patrolmen along the right-of-way. With this 
arrangement no static impulse can pass to the telephone, and the 
operator is protected in case a H.T. conductor should break and fall 
over the telephone line. No insulated stool is used for H.T. tele- 
phone operators. A telephone was manufactured, in which two 
contacts are used, one on each side of the diaphragm. The two 
paths of the current being wound differentially in the repeating 
coil, a constant current is not obstructed, but is shifted from one 
wire to the other with the vibrations of the diaphragm, thus per- 
mitting the use of high currents. The transmitter at the power 
house is being successfully operated from the citrrent of one of the 
125-volt. exciters through a variable resistance, which allows « 
larger current to be maintained when the telephone lines are dis- 
turbed. In this way there can be maintained a much largertalking 
current in proportion to the induced current from the power wires 
If the talking is too loud in the receiver,a variable-capacity reactor 
or resister between the telephone lines can be used to reduce the 
volume. This reduces the talking current and the interfering 
currents in a virtually proportional degree. On account of the 
number of telephones on the line, a stronger ringer was necessary 
and this requirement has been met by gearing together two ordinary 
magnetos connected in series. 


The A.S.E. Secretaryship.—A Manchester paper reports 
that Mr. James Kaylor, of Manchester, has been nominated for the 
position of general secretary of the Amalgamated Society of 
Engineers, rendered vacant by the election of Mr, R. Young to 
Parliament as the Member for Newton-le- Willows, 
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Institution and Lecture Notes.—Institution of Elec- 
trical Engineers.—On Monday last the third “ informal meeting ” 
took place, Mr. F. Pooley presiding. The attendance was much 
less than on the previous occasions, and several members drew 
attention to the desirability of opening the meetings earlier in the 
evening. Mr. W. E. Bradshaw opened the discussion on “The 
Regulations Issued by Electricity Supply Undertakings,” referring, 
first, to the early days of electricity supply, and to the development 
of the Wiring Rules of the I.E.E. He then proceeded to discuss the 
article by Mr. C. A. Baker which appeared in the ELECTRICAL 
REview of April 18th and 25th, and the leader in the latter’ issue, 
maintaining that the formulation and enforcement of regulations 
by the supply authorities was very necessary to the safety of the 
public. As examples of rules backed by legal authority, he cited 
the Home Office Rules for Factories and Workshops, and the 
regulations for the use of electricity in kinematograph theatres 
and other places of entertainment; he also gave instances 
showing that bad wiring was still met with, and stated that, far 
from being deterred from applying for a supply of electricity by 
the regulations of the supply authorities, the public were eager to 
obtain it. 

A spirited discussion followed, in which both sides of the 
question were well represented. Amongst the points that were 
raised were the desirability of obtaining for the LE.E. Wiring 
Rules the force of legal sanction ; the need for the registration of 
wiremen ; the question whether kinematograph motor-generators 
should be supplied at power or lighting rates ; and the frequent 
disregard of some of the Home Office Rules. 

Referring to the failure of the projected visits to works for want 
of support, the chairman announced that the Committee had under 
consideration a visit to the National Physical Laboratory on a 
Saturday morning in the summer, followed by a trip up the Thames, 
in which ladies could take part. 

The Committee of the WESTERN CENTRE has had under con- 
sideration the advisability of holding meetings outside of Bristol 
and Cardiff, so that members not conveniently placed with regard 
to these Centres may have an opportunity of enjoying the privi- 
leges of the Institution. Inquiries are being made to ascertain 
whether sufficient ;support would be forthcoming to justify the 
inclusion in the programme for the Session 1919-20 of a meeting at 
either Exeter or Plymouth, and one at Swansea. 

The Committee of the ScorrisH CENTRE states that the 
special meeting which will be held at Aberdeen on Friday, 
June 6th, is intended to take the place of the summer outing. 
Ladies and other friends will be welcomed, and visitors have 
been invited by the Electricity Committee of the Aberdeen 
Corporation to luncheon at the Art Gallery. After a visit to the 
Fish Market, at 8 a.m., there will be a general meeting at the Town 
Hall, and a welcome to the Institution by the Lord Provost, 
followed by a lecture by Prof. Magnus Maclean. The President of 
the Institution is expected to be present, and to deliver an address. 
After lunch there will be visits to works and places of interest, 
including the Donside Paper Works, the Rubislaw Quarries, and 
the electricity works, where tea will be served. Mr. Alex. Gardner, 
of the Corporation Electricity Department, Aberdeen, will act as 
honorary secretary for this meeting. 

A complimentary dinner was given at Princes Restaurant, on 
Monday, May 12th, to General Ferrié, C.M.G., LL.D., Technical 
Director of the French Wireless Service, by members of the 
Council and of the Wireless Committee of the Institution of 
Electrical Engineers. Mr. C. H. Wordingham, C.B.E., President of 
the Institution, was in the chair. After the healths of the King 
and the President of the French Republic had been drunk, 
Mr. Wordingham proposed the health of the guest of the evening, 
and was followed by Dr. W. H. Eccles. In replying, General 
Ferrié gave an interesting account of the great part which wireless 
telegraphy had played in the war. 

Society of Engineers (Incorporated).—In compliance with a 
suggestion made by the Ministry of Labour (Appointments Depart- 
ment), the library and reading room of the Society, 17, Victoria 
Street, Westminster, S.W.1, have been placed at the disposal of 
officers who are looking out for appointments in the engineering 
and allied professions, All such officers are also cordially invited 
to attend the ordinary meetings of the Society, particulars of which 
may be obtained on application to the Secretary. 

North-East Coast Institution of Engineers and Shipbuilders.— 
The Institution has arranged to hold a summer meeting at New- 
castle-on-Tyne on July 9%th-1lth,'- when diplomas of honorary 
fellowship will be presented to Marshal Foch, Sir David Beatty, 
Sir Douglas Haig, Lord Weir, Sir Joseph Maclay,and Lady Parsons. 
The papers to be read include : “ Limits of Thermal Efficiency in 
Diesel and other Internal-Combustion Engines,” by Sir Dugald 
Clerk ; “Ship Repairing during the War,” by Messrs. M. C. James 
and Launcelot E. Smith ; and “ Transmission of Power,’ by Mr. G. 
Constantinesco. 

London Association of Foremen Engineers—On May 3rd the 
Association held its Sixty-Sixth Anniversary Festival at Cannon 
Street Hotel. Mr. Douglas Vickers, M.P., presided, and the guests 
numbered between 500 and 600. 

After the usual loyal toasts, Sir Hamar Greenwood, M.P., 
proposed the health of “The Imperial Forces.” 

The Right Hon. T. J. Macnamara, M.P., in responding, said that 
the hand of the engineer was shown in every feature affecting the 
prosecution of the war. In no previous war had the knowledge 
and skill of the engineer been so vital an element of victory. 

The Chairman, proposing “ Prosperity to the Association,” said 
he was sorry, looking to the future, he could not promise engineers 
a very easy time. He was afraid they would have to face very 
nearly the same conditions that they had four or five years ago, when 
they were constructing for the war ; now they would have to con- 


struct for the works of peace, and that would be no easy task. 
Employers would have to take the men very much more into their 
confidence than they had done. He had, however, every confidence 
in the future, for he felt that employers could appeal to the men 
and get them to understand that their interests were identical. An 
increased output was most essential if the country was to hold its 
own, and he looked to that with the greatest hope, because he had 
confidence in the race to which he was proud to belong. 

Mr, James Harrington (Secretary and Past-President) responding, 
said the care which was always taken as to the qualifications of 
applicarits for membership was now being fully justified ; they had 
only 5 per cent. of their members unemployed, and only one man 
was receiving assistance on account of-unemployment. A sum of 
£540 had been contributed to the Association's superannuation fund. 

Institution of Municipal and County Engineers.—The Institution 
visited Bournemouth on Friday and Saturday last. In the course 
of the proceedings, Mr. Ignatius Bulfin, tramway general manager, 
read a paper on “ The Corporation Tramways,” and on Saturday he 
conducted several demonstrations at the depét. The first was con- 
cerned with the Sandberg sorbitic treatment of rails in situ, which 
is being tried over a mile of track in Bournemouth. A second 
demonstration was the cutting of a piece of manganese steel rail 
by the oxy-acetylene flame; and a third, the electric welding of 
joints. The demonstrations were followed with great interest. 

Gas vr. ELEcrricity.—Lecturing at King’s College, London, on 
May 3rd, Dr. W. T. Gordon said there was much talk about using 
our coal supply for electric power purposes, but there was a 
great loss in energy when coal was used in that way. A much 
more economical way was to use gas. On the other hand, gas was 
much more dangerous in certain industries than electric power. 
and it might be that electrical power for certain definite purposes 
was better. 


Educational.—EpixsurcH UNIvERs#y.—A site of 115 
acres has been purchased by the University, to provide for the 
erection of chemical and other science laboratories. 

UNIVERSITY OF LonpoN.—The hon. treasurers of the Ramsay 
Memorial Fund have now received promises and donations 
amounting to £42,625. \ 

CAMBRIDGE UNIVERSITY.—The British Oil Companies have 
combined in a scheme for endowing a chemical school at Cambridge 
with a donation of 200,000 guineas ; Prof. Pope will probably be 
at the head of the school. 


Engineers Object to Female Labour.—The Burnley 
and District Allied Engineering Trades have decided that there 
shall be no female labour in local engineering shops. Two elec- 
trical engineering firms, which employed 30 women, had asked to be 
allowed to retain this female~tabour, but the men have refused 
permission, and have fixed May 24th as the date when all female 
labour must be withdrawn. The men state that they are proceeding 
on the lines of the Government guarantee, and they add that there 
are about 200 engineers idle*in the district. Females were not 
employed before the war.— Manchester Guardian. 


Committee on Miners’ Lamps.—The Home Secretary 
has appointed a Committee to inquire and report what improve- 
ments are possible in miners’ lamps as regards safety and illumi- 
nation, and what alterations are desirable in the present methods 
of testing and approving such lamps; for the purposes of Section 33 
of the Coal Mines Act, 1911. The members of the Committee 
are :—Mr. W. Walker, Acting Chief Inspector of Mines (chairman) ; 
Prof. F. E. Armstrong, Mr. T. G. Davies (H.M. Inspector of Mines), 
Mr. Vernon Hartshorn, Mr. G. A. Mitcheson, Mr. 8. Roebuck, Mr 
J, Wallwork, and Dr. R. V. Wheeler, of Eskmeals. The Secretary 
of the Committee is Mr. K. G. Fudge, Home Office, White- 
hall, 8.W.1. 


James Watt Centenary.—At a large public meeting in 
Birmingham, on May 8th, attended by representatives of all the 
leading engineering societies and scientific institutions, a provi- 
sional scheme for the celebration of the James Watt centenary was 
adopted. No permanent memorial has yet been erected to the 
inventor of the steam engine. The scheme provides for the endow- 
ment of a Chair of Engineering at Birmingham University and 
the erection of a Memorial Hall and Museum. 

The South Kensington Science Museum will hold a Watt 
Commemorative Exhibition in London. 


Electrical War Inventions for Sale.—7e Times states 
that the Electrical Section of the Disposal Board is about to plate on 
the market a number of interesting articles little known outside 
naval and military circles. 

The daylight signalling lamp, which was invented to replace the 
heliograph—an article dependent for its effectiveness on sunlight— 
isone example. Several hundreds of these lamps are for disposal. 
The apparatus consists of a cylindrical lamp resembling in shape a 
motor-car side-light or bicycle lamp equipped with a powerful 
reflector, strong 12-volt dry battery, and a Morse tapper, the whole 
enclosed in a teak wood box and carried by strong leather straps. 

There is also the electric mine exploder, a delicate relay. 
Sound waves produced by the propeller of an approaching sub- 
marine actuate a diaphragm, which operates the relay and 
causes the mine to explode. Some two to three thousand of these 
await disposal. Their adaptability to peace-time purposes is a 
matter left to the enterprising manufacturer. 

Specimens of the above apparatus may be seen at the offices of 
the Board, Room 61, Caxton House, Westminster, 8.W. 1.” 


The Electricity (Supply) Bill—On Wednesday the Bill 
passed the second reading in the House of Commons without a 
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The Controller of the Miscellaneous Stores Section of the Disposal 
Board, Caxton House, wants suggestions for the adaptation of 
heavy guns to industrial uses, as well as the utilisation of cordite, 
fuses, cartridge cases, mica coated with shellac, and a mixture of 
alum and soda used for water softening. 


Fatality.—While playing on the steep railway embank- 
ment adjoining the golf club near North Ealipg Station, on Sunday 
last, an eight-year-old boy started to run down the slope. Unable 
to stop himself, he fell over the wires at the bottom and on to the 
live rail. Owing to a curve in the line, the driver of an electric 
train was unable to see what had happened, and his train dragged 
the boy several yards before he was able to pull up. The boy was 
dead when lifted from the rails. 


Appointments Vacant.—Electvical engineer (£500) for 
the Dartford U.D.C. ; head of the Physics and Electrical Engineer- 
ing Department (£400, rising to £600) for the Borough Poly- 
technic Institute; head of Electrical Engineering Department 
(£350) for the Brighton Municipal Technical College ; engineer 
and manager (£350) for the Leek U.D.C. electricity works. See 
our advertisements pages to-day. 


Inquiries.—A correspondent wishes to get into touch 
with a maker of tumbler switches, with the cover and knob made 
of non-metallic material that will stand a hot damp atmosphere. 

Makers of miniature 250-volt, 2-amp., and 110-volt, 4-amp. 
switches, for use on small motors, and makers of bowls of native 
alabaster, are asked for. 


Delayed Training Facilities ——The Durham County War 
Pensions Committee reports that as regards the proposed training 
classes in electricity, the situation is the same as last quarter. The 
commencement of the class is still being delayed owing to the fact 
that the Local Technical Advisory Committee set up by the 
Ministry of Labour has not yet approved of the appointment of the 
instructor (who was appointed in September last), although the 
Pensions Committee has called attention to the matter on several 
occasions. This scheme was submitted over 12 months ago, and 
was approved by the Minister of Pensions. The prolonged delay in 
the commencement of this class is much to be regretted. 

Last month Zhe Times quoted the Surrey War Pensions Com- 
mittee as stating that for a class for electrical work about to be 
established there were more candidates than it could find room 
for; much more could be done for the disabled men if the War 
Office and the Office of Works wo6uld help instead of hindering the 
work. At Guildford the Committee obtained the use of a school- 
room for a class in watch and clock repairing ; the Ministry of 
Pensions approved the scheme, and referred it to the Office of 
Works to equip the premises ; but it took three months to get the 
electric tight installed and the necessary benches provided, and all 
that time the men were waiting for training. The Committee now 
had 90 men waiting for training. 


B.T.H. Tungsten Patents.—In the Court of Appeal, 
before the Master of the Kolls and Lords Justiees Warrington and 
Duke, on Monday and Tuesday, an appeal was heard by the British 
Thomson-Houston Co., Ltd., trom the judgment of Mr. Justice 
Sargant, in the Chancery Division, dismissing their application for 
leave to amend a claim in their specification in Lewers Patent 
relating to an invention regarding a process for the treatment ot 
metallic tungsten and “for the manufacture of electric filament 
lamps therefrom. The case was proceeding when we went to press. 


Wireless in the Air Service.—In a “ Synopsis of British 
Air Kttort durmg the War,’ issued recently as a Parlia- 
mentary paper (Cmd. 100), and abstracted in the Times, some 
idea is given of the remarkable progress and war record 
of this branch of the service. With regard to wireless, it is 
suid that only one of the machines which left with the 
original Expeditionary Force was fitted with apparatus, 
which was not employed until some stable condition was 
reached on the Aisne, when work in conjunction with the 
artillery was started. From this time onwards wireless grew 
very rapidly, and every battery was gradually equipped with 
a wireless receiving station; at the end of 1916 there were 
about 2,000 Air Service wireless operators and miechamnics, 
and by the end of 1917 this number had increased to ap- 
proximately 3,760. The earliest experiments in wireless tele- 
graphy were carried out between Farnborough and Brook- 
lands, but it was not til/1917 that an efficient set was designed 
and demonstrated in the air. About this time night bomb- 
ing machines in France were fitted with C.W. transmitters, 
with a range of about 75 miles, and proved of great service 
in reporting suitable targets. At the present time there are 
about 80 C.W. wireless stations maintained by the R.A.F. 
in France alone. There are also several hundred battery 
stations. To meet the demands for trajined officers and 
oO tors, a training school was started in 1916, with about 

officer pupils and 500 other ranks. This school has now 
152 officers and 2,400 other ranks under instruction. The 
wireless branch now consists of approximately 520 officers 
and 6,200 other ranks. 


The Electrical Stimulation of Rainfall.—Judging from 
the following extract from the Sydney Daily Telegraph, the 
artificial production of rainfall in Australia has fallen into 
disrepute :— P : 

A cable published in yesterday's issue informed us that 


“the Meteorological Office experts discredit the report that 
an Australian department is able to ‘ materially stimulate the 
rainfall by scientific means.’ One official declares that the 
statement must be mis-reported, as such claims have hitherto 
been made only by humbugs.”’ Such information as has been 
made available entirely supports the British experts’ assump- 
tion of a mis-report. No Australian department is known to 
have supported these wonderful rain-making claims. .On the 
contrary, the Federal department’s own officer reported against 
them. Furthermore, when Mr. Balsillie made overtures to 
the Government of New South Wales the latter appointed a 
board of inquiry, including a number of the best-known 
scientific men, who reported unanimously discrediting the 
claims, which were not further considered by this State. Mr. 
Watt, however, publicly expressed his contempt for expert 
views; and some thousands of pounds have accordingly been 
paid away in connection with the matter. It is high time 
the Federal Government gave some assurance that a stop had 
been put to this inexcusable waste of public money, which is 
bringing world-wide discredit on Australian common sense. 


Wireless and the Solar Eclipse.—In connection with the 
forthcoming solar eclipse on May 29th, 1919, invisible at 
Greenwich, the British Association Committee for Radio- 
telegraphic Investigation (of which Sir Oliver Lodge is the 
chairman) has arranged for the carrying out of experiments 
on the effect of the eclipse on wireless signals transmitted 
across the zone. 

The umbra intersects the earth's surface in an approximate 
circle of diameter about 234 km. (196 sea miles), and it 
moves at the slowest at a speed of about 0.57 km. (0.31 sea 
mile) per second. Between 11.30 and 12 noon G.M.T. it 
travels across Bolivia and Brazil, and crosses the Atlantic 
close to the equator between 12 noon and 14.20. It then 
crosses the African continent from the French Congo to 
Mozambique. During the eclipse various wireless telegraph 
stations will emit signals consisting of letters of the alphabet 
changed according to a definite plan at the end of each 
minute; the programme of letters is so arranged that no 
two come together in the same order more than once. They 
will be accurately timed at selected receiving stations. By 
this arrangement the transmitting stations are relieved of the 
responsibility of timing the signals accurately, and the receiv 
ing operators have nothing to do but write down each letter 
as they receive it and the number denoting its strength. On 
the day before the eclipse the stations will send practice sig 
nals for a short time near noon G.M.T. The British Admiralty 
stations at Ascension and the Azores will send continuously 
during the transit of the umbra across the Atlantic Ocean. 
Observing stations north of the equator will be asked to 
listen to Ascension for at least an hour about the time when 
the umbra passes between themselves and Ascension. Simi 
larly observers south of the equator will be asked to listen 
to the Azores. Certain selected stations north of the equator 
will be asked to listen to the Azores, so as to afford check 
observations upon variations that may be observed in signals 
passing across the central line of the eclipse, and similarly 
selected stations south of the central line will be asked to 
listen to Ascension. The American station at Annapolis will 
also transmit a programme during a portion of the period 
of the eclipse, and it is hoped that arrangements may be 
made for special experiments between a few pairs of stations, 
such as Darien and the Falkland Islands, and an Egyptian 
station and a South African station. 

The main portion of the experiment hinges upon Ascen 
sion. The umbral cone passes from west to east, and may 
be expected to affect in succession the strength in which 
signals are received at such stations as Demerara, Jamaica, 
the stations on the cost of the United States and Canada, 
stations in Ireland, England, France, Italy, in the Mediter- 
ranean and Egypt. 

The British Admiralty has provided many of the receiving 
stations both on land and sea, and other receiving stations 
are being put to work by the American, French, and Italian 
Governments, by the British Army and Air Force, and also 
by the Marconi Co. im several parts of the globe. Anyone 
desirous of obtaining further information should communi- 
cate with Dr. W. Eccles, Han. Secretary of the Committee, 
oe a Guilds Technical College, Leonard Street, London, 
Al ’ 


Piezo Electricity.— Investigations made recently by Mr. 
A. McL. Nicolson, in America, have resulted in applying the 
principles of piezo electricity in a number of ingenious ways 
to transmit sound vibrations. The possibilities, however, 
have perhaps only been dimly viewed. Mr. Nicolson built up 
crystal cells of greatly improved efficiency. Cells weighing 
but a few ounces were designed which produced hundreds of 
volts, the wattage, of course, being very low. Rochelle salt 
crystals were found to be the best for the purpose. One 
demonstration which is suggestive of other useful applica- 
tions of piezo cells was to attach to a cell a phonograph 
needle, mounting the cell on a phonograph in place of the 
regulation reproducer. The terminals of the cell were then 
connected with telephone receivers through many miles of 
wire. As the phonograph was started and the needle placed 
in contact with the revolving record’no sound was heard in 
the immediate neighbourhood of the phonograph, but miles 
away in the connected receivers the voice was heard as 
through an open window across the street. 
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Coal Output.—In 1918, according to a Home Office 
return, the output of coal in the United Kingdom, which fell from 
287,411,869 tons in 1913 to 248,473,119 tons in 1917, decreased still 
further to 227,714,579 tons, a decline of 20,758,540 tons in com- 
parison with 1917, and of 59,697,290 tons when compared with 
1913. The average output per person employed underground fell 
from 325 tons in 1913 to 294 tons in 1918, and the average output 
= person employed under and above ground from 262 tons to 
232 tons. 


Colloidal Fuel,—Under the direction of the Submarine 
Defence Association, a considerable amount of work has been done 
during the war on the problem of combining coal with petroleum 
fuel oils, It is now possible to combine in a stable liquid fuel 
about 45 per cent. oil, 20 per cent. tar, and 35 per cent. pulverised 
coal, thereby replacing over one-half of the oil, securing equal or 
greater heat values per barrel, and saving considerable cost.— EHlec- 
trical World, 








OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials.—Accrington 1.C. 
has deferred for three months the recommendation of the 
Electricity Committee to increase the salary of Mr. A. W 
CLEGG, electrical engineer, by £100. 

Mr. S. C. TrantTer, at present relief charge engineer in the 
London County Council tramways department, has been 
appointed charge shift engineer at £250 a year, rising to £300. 
_ The salary of Mr. J. B. Horner, tramways traffic super- 
intendent to the Wigan Corporation, has been increased from 
£200 to £250 a year. 

The Bradford Tramways Committee has accepted the re- 
signation of Mr. A. F. KE.Lert, assistant permanent way 
engineer, who has been appointed permanent way superin- 
tendent to the Sheffield tramways department. 

The Canterbury T.C. has, by 11 votes to 5, deleted a re- 
commendation that the salary of the electrical engineer, Mr. 
BLASCHECK, be increased by £99 a year to £566, in accord- 
ance with the scale submitted by the Associated Municipal 
Electrvical Engineers. 

Clacton-on-Sea U.D.C. has appointed Mr. G. Broapuourst, 
of Basingstoke, as the electrical engineer. 

Nelson T.C. has decided to increase the salaries of the 
electrical engineer and the tramways manager by £100. 

In our last week’s réference to Mr. Be.iamy, the new tram- 
ways Manager and engineer at St. Helens, there were some 
inaccuracies. His initials are L. C., not W. His four years 
with the Forces. were spent on the Gallipoli Peninsula 
and on the Somme—not in Rangoon. Previous to his ap- 
pointment as assistant to the St. Helens Tramways Co. he 
was the manager of the Rangoon tramways for four years, 
and before joining the Army he was tramway manager and 
borough electrical engineer at Lkeston. 

On May 8th a presentation was made to Mr. C. J. Ex.iorr, 
A.M.LE.E., by the staff of the Lancashire Electric Power 
vast Mage his leaving to join a distribution company in the 
south. 


General.—The Chair of Experimental Philosophy at 
Oxford, vacated by Professor Clifton at the beginning of the 


war, has been filled by the appointment of Dr. F. A. Liypr- 
MANN. 


Second Lieutenant J. P. Monson, City of Dundee Fortress 
Engineers (Electric Lights Company), has been confirmed in 
his rank. He was gazetted to the corps in October, 1917. 

Lieutenant F. W. Bonp, Tyne Electrical Engineers, who 
Was & supernumerary officer whilst attached for duty to an- 
other corps, has been restored to the establishment of his 
regiment. Lieutenant Bond was commissioned in 1915 and 
promoted lieutenant in 1918. 


Messrs. R. T. Norton & Co., consulting engineers, Temple 
Courts, Temple Row, Birmingham, and J..L. H. Cooper, 
B.A., A.M.I.E.E., A.M.I.Mech.E., Royal Dock Chambers, 
Grimsby, consulting engineer, have entered into a provisional 
working agreement. 

Mr. Watrer Lear, chairman of the St. James’ & Pall Mall! 
Electric Light Co., Ltd., and of the London County and 
Westminster and Parrs Bank, Ltd., is nominated by the 
Council of the Institute of Bankers’for election as president. 


Mr. F. C. Rapuaet, M.1.E.E., has been’ appointed manager 
of the cable and wire department of the Edison Swan Elec- 
tric Co., Ltd. (Ponders End). Soon after the outbreak of 
the war he joined the R.N. Anti-Aircraft Corps, but in Feb- 
ruary, 1916, obtained a transfer and a commission to the 
London Electrical Engineers R\E. (T.). \On his return from 
France last August, Mr. Raphael was appointed an assistant 
inspector under the C.I.R.E.8., and was in charge of cable 
inspection up to the date of his demobilisation. He will be 


1| 

remembered as being successively editor of The Blectrician 
and Electrical Engineering; previously he had been on the 
staff of cable manufacturing companies in this country and 
abroad. ~ ; 

Capt. H. G. Ware, R.E., who has now been demobilised, 
has severed his pre-war connection with Messrs. Gent & Co., 
Ltd., Leicester, and rejoined the staff of the Sterling Tele 
phone & Electric Co., Ltd., with whom he was previously 
associated for meny years. Capt. White was employed dur 
ing the war as instructor at the Anti-Aircraft, Searchlight 
and Sound Locator School, and has received a special men 
tion for valuable services rendered in connection with search 
light operations. 

Captain F. B. C. Suruery, A.M.I.E.E., Tyne Electrical 
Engineers, has been restored to the establishment of the 
Territorial Force. Capt. Suthery was employed as a captain 
of the Royal Marines for some time, and has been connected 
with the corps since the beginning of the war. 

Lieutenant and Acting-Captain W. F. Bauperston, Ren- 
frew Fortress (Klectric Lights) Engineers, has vacated the 
adjutancy of the 62nd Divisional Koyal Engineers, and re- 
linquished the acting rank of captain on ceasing to be en- 
ployed. 


Roll of Honour.—Lord Onslow, chairman of the North 
Staltordshire Kailway Co., recently presented the Miltary 
Medal to Sergt. GeorGE BosLey, electric light engimemaun, 
who served in Krance with the R.E. (Signals). His lordship 
stated that the Karl of Dartmouth had miformed him that 
the work of the men from the electrical department of the 
North Statford Railway on the signals at the front was most 
commendable. J 

Private C. L. Forest, M.G.C., is now presumed killed after 
being missing since March last year. He was formerly an 
employé of Messrs. Dick, Kerr & Co., Ltd. 


Obituary.—Mer. W. E. Biake.—We regret to record the 
death at the age of 55 -years, of Mr. W. #. Blake, superin- 
tendent of the line of the Underground Electric Railways Co. 
It appears that while engaged directing certain operations 
on the railway he slipped and injured his leg. Septic poison 
ing subsequently necessitated amputation of the leg. He 
died after an operation on May 8th at St. George’s Hospitai. 

Sm J. H. A. MacDonaLp.—We regret to record the death, 
at the age of 83 years, of the Rt. Hon. Sir John H. A. 
MacDonald, P.C., G.C.B., LL.D. F.RS., F.RS.E., 
M.L.E.E., late Lord Justice Clerk of Scotland. The funeral 
took place at Edinburgh on the 13th inst. Sir John became 
an Associate of the Institution of Electrical Engineers in 
1882, and a Member in 1886. _He was an inventor of electrical 
appliances, military telegraphs, &c., and a writer on various 
automobile, electrical, and general matters. 


Will.—The late Mr. H. P. J. NeGrerri, of Negretti and 
Zambra, left £99,520 gross. 


NEW COMPANIES REGISTERED. 


Craymer Unloaders, Ltd. (154,749.)—-Private company. 
Registered May Ist. Capital, £300 in £1 shares.. To acquire Patent No. 
116,416 of 1918, for improvements in an unloading or discharging device, in 
the name of H. J. Craymer, and to carry on the business of mechanical anj 
electrical engineers, &c. The subscribers (each with one share) are;—H. J 
Craymer, 5, Clifton Square, Peckham, $S.E., engineer; R. F. Smith, 8, 
Hanover Street, Peckham, S.E., ironmonger. Registered office: 97, High 
Street, Peckham, S.E. 


Henry J. Monson, Ltd. (154,720).—Private company. 
Registered April 30th. Capital, £7,000 in £1 shares. To take over the 
business of a radiologist and electric medical and therapeutic operator carried 
on by H. J. Monson at 26, Manchester Street, W. The subscribers (each 
with one share) are:—B. Baines and T. Baines, both solicitors, of 6, New 
Burlington Street, W.1. The first directors are to be appointed by the 
subscribers. Registered office; 26, Manchester Street, W. 


H. T. Boothroyd, Port.Glasgow, Ltd. (10,355.)—Private 
company. Registered in Edinburgh April 26th. Capital, £10,000 in £1 shares. 
To takg over that part of the business of H. T. Boothroyd, Ltd., of Aken- 
side Street, Bootle, Lancs., electrical engineers, whick comprise the general 
electrical contracting business carried on in Scotland and the installing of elec- 
trical equipment on ships. The subscribers (each with one ordinary share) 
are :—H. Thomas Boothroyd, Woodthorpe, Great Crosby, Liverpool, electrical 
engineer; W. H. Thomson, 67, Worcester Road, Bootle, Liverpool, electrical 
engineer. First directors: H. Thomas Boothroyd and J. Whitehead. Regis- 
tered office: Bank Buildings, 24, Princes Street, Port Glasgow. 


Eural Patents, Ltd. (154,750.)—Private company. Re- 
yistered May lst. Capital, £1,000 in #1 shares. Inventors and exporters 
uf patents, and to enter. into agreements with Sir Evelyn de la Rue and J. 
Lindsay Scott for certain inventions relating to pocket lighters,-to electrical 
contact-makers, and to name indexes for telephones. The subscribers (each 
with one share) are:—Sir A. de la Rue, Bart., Lockleys, Welwyn, Herts. ; 
J. Lindsay Scott, $, Harrington Court, S.W,7. First directors: Sir E. de la 
Rue, Bart., J]. Lindsay Scott, and Miss C. Hume, 14, Somers Place, W 
Registered office: i9-20, Premier House, Dover Street, W.1. 


R.. FB. Puggle, Ltd. (154,512).--Private company. 
ith, 


Registered April 1 Capital, £4,000 in £1 shares. To take over the 
business carried on ‘at Edgware and Elstree as F. F, Fuggle, and. to carry on 
i of 





the bus facturers, repairers, and sellers of electric, steam, gas, 
vil, and other engines for motor vehicles, aircraft, boats, ships, railways and 
tramways, &c. The subscribers (each with one share) are :—R. E. F. Sneath, 


Gloucester Lodge, Hendon, business manager; E. H. Pool, Hazelmere, Mont- 
gomery Road, Edgware, works manager. First directors: R. F. Fuggle and 
R. E. F. Sneath. Solicitor: E. C. Harrison, 1, New Court, n's 
Ina, W.C, 
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Trafford Park Traders’ Association, Ltd. (154,689.)— 
Registered April 2%h, as a company limited by ntee, without share 
capital, with 200 members, each liable for £1 in the event of winding up, 
to promote and protect the trade, commercial, or other: interests of owners, 
lessees, and occupiers of land or buildings in Trafford Park, Lancs., to pro- 
mote the consideration of all questions affecting the interests of such_per- 
ons, or of any persons carrying on any trade or occupation in Trafford Park, 
\o promote or oppose legislation, to collect and circulate information, to _ 
mote, support, oppose, or defend legal or other proceedings which may aifect 
ich interests, or relating to facilities afforded, or rates or conditions im- 
posed by any railway, tramway, canal, or shipping company, or by any car- 
riers or warehousemen, or by any lighting, traction, telephone, dock, har- 
our, or other public utility corporation or undertaking, &c. The first mem- 
hers of the council are:—J. E. Davenport, 15, Derby Road, Urmston, near 
Manchester, traffic manager; W. Kenyon, Westwood, Sale, Ches., secretary 

Royce, Ltd.; E. A. Pochin, Rosthwaite, Lightwood Road, Buxton, engineer 
nployer; F.° J. Warren, 10, Clifton Road, Chorlton-cum-Hardy, Manchester, 

cretary; W. T. Glover & Co., Ltd.; Howard Asphalte & Troughing Co., 
td., Trafford Park Power & Light Supply Co.; and Ashover Mines, Ltd.; 
|. O. Cheetham, Ivanhoe, Richmond Road, Altrincham, secretary, Lanca- 

ire Dynamo & Motor Co., Ltd.; R. Gravelley, Rowanhurgt, Ashton-on- 
Mersey, director of Hlingworth, Ingham & Co., Ltd., sawmill owners, Leeds; 

Mastin, Glossop Road, Marple Bridge, near Stockport, buyer for Co- 
erative Wholesaie Society. The memorandum of association is signed also 

A. Chandler, of the British Westinghouse Electrical & Manufacturing Co., 
itd. Hon. Secretary: W. Kenyon. Solicitors: Claremont, Haynes & Co., 
Vernon House, Bloomsbury Square, 


Penrose Lifts, Ltd. (154,755.)—Private company. Re- 
cistered May Ist. Capital, £15,000 in £1 shares. To acquire that portion 

the business of A. . Penrose & Co., Ltd., relating to the manufacture of 
ectric lifts and cranes, &c. ‘The subscribers (each with one share) are :— 
M. Owen, 2, Hilton Avenue, North Finchley,1; F /. Tompson, The 
owers, Limpsfield, Surrey, brewer; F. E. Searles, Lindley, Godstone Place, 
Godstone, Surrey, engineer; F. J. Tompson, The Bowers, Limpsfield, Surrey, 
engineer. Directors: M. Owen, F. E. Searles, F: J. Tompson and F. ° 
fompson, also director of Frank Jones Brewing Co., Ltd., Russell’s Graves- 
nd Brewery, Ltd., Writtle: Brewery Co., Ltd., British Photographic Indus- 
tries, Ltd., Houghtons, Ltd., W. Butcher & Sons, Ltd., &c. Office : 239, 
Southwark Bridge Road, S.E.1. 


Wellman Smithowen Engineering Corporation, Ltd. 
\54,585).—Private company. Registered April 24th. Capital, £160,000 in £1 
shares. To take over and amalgamate all or part of the businesses of Well- 
nan, Seaver & Head, Ltd., the James Smith Hoisting Machinery Co., Ltd., 
nd Rubery Owen & Co., and to carry on the business of manufacturers of 
and dealers in engineering machinery, machine tools and instruments, elec- 
rical engineers, &c. The subscribers (each with one share) are :—A. E. 
Owen, oyama, Sutton Coldfield, manufacturer; F. I. Sanderson, King’s 
House, Kingsway, W.C.2, managing director of Wellman, Seaver & Head, 
Ltd. First directors: A. E. Owen (permanent), F. I. Sanderson (commercial 
nanager), T. Smith (managing director), and F. G. Smith (chief engineer). 
Registered office: King’s House, Kingsway, we. 


A. C. Cutting & Welding Co., Ltd. (154,941).—Private 
ompany. Registered May “8th Capital, £20,000 in £1 shares. To enter 
into an agreement with J. F. Alvord, A. D. T. Libby, C. W. Curtiss, Sarah 
E. Curtiss, and C. Marion Smith, manufacturers of and dealers in cutting 
ind welding devices. The subscribers (each with one share) are:—C. E. 
Roraback, 6, City Road, E.C., managing director, American Supplies Co., 
Ltd.; F. Farquhar, 162, Great Portland Street, W., business manager (elec- 
trical). First directors: C. E. Roraback and F. Farquhar. Solicitor: W. R. 
|. Hickman, 11, Ironmonger Lane, 


Bolton Chemical Plant Manufacturing Co., Ltd. 
(154,944).—Private company. Registered May 8th. Capital, £5,000 in £1 
shares. Manufacturers of chemical plant, lead workers and burners, plum- 
bers, manufacturers of electrical accumulators and apparatus, &c. First 
directors :—J. Chadwick, 12, “Nuttal Terrace, Bolton; J. N. Chadwick, 39, 
Sutherland Road, Bolton; A. Parkinson, 13, Wellington Terrace, Morecambe ; 
T. Willetts, 114, Tonge Moor Road, Bolton. Solicitors: Balshaws, 22, Acres- 
field, Bolton. 


British Glass Blowers, Ltd. (154,945.)—-Private company. 
Registered May 8th. Capital, £2,000 in £1 share’. To acquire certain pre- 
mises at Tollington Park, N., to construct and carry on glass works there, 
&c. The subscribers (each with one share) are:—H. W. Sullivan and J. 
Joseph, both electrical .engineers, of Winchester House, E.C.2. First direc- 
tors: H. W. Sullivan, J. Joseph, and E. G. Foley. Solicitor: F. P. Landon, 
58, New Broad Street, E.C. 


Electrical Utilities, Ltd. (154,805.)—Private company. 
Registered May 2nd. Capital, £5,300 in 5,600 cum. part. pref. shares of £1 
pe 6,000 ord. shares of Is. Manufacturers of and dealers in electrical 
devices, appliances and materials, &c. The subscribers (each with one ord. 
share) are :—Capt. E. A. Godson, The Court, Tenbury, Worcs.; E. Schattner, 
117, Corringham Road, Golders Green, electrical engineer. First directors 
E. Schattner ftchairman), P. H. S. Gibbs (managing director), and E. A 
Godson. «So long as the said E. Schattner remains a director of the Electrical 
Apparatus Co. (1913), Ltd., the company shall not manufacture, sell, pur- 
chase, or deal in any-electrical motor control gear or electricity meters, or 
wny inventions or patents relating thereto. Secretary: P. H. F. Gibbs. 
Registered office: 35, Copthall Avenue, E.C. 


Central Electric (Handsworth), Ltd. (154,851.)—Private 
company. Registered May 5th. Capital, £100 in £1 shares. Manufacturers 
of electric plant and fittings, contractors for electric power, telephones and 
bells. First directors: H. wker, 63, Church Hill Road, Handsworth, elec- 
trician; R, A. Hudson, 14, Kingscote Road, Edgbaston, electrician. Regis- 
tered office: 112, Hamsted Road, Handsworth, Birmingham. 


Ignitions, Ltd. (154,722.)—Registered April 30th. Capi- 
tal, ,000 in 20,000 shares of £1 each and 20,000 shares of 10s. each. To 
nter into an agreement with the C.C. Sparking Plug Co., Ltd., to acquire 
ind turn to account patents, &c. First directors :—C. L. Simpson, 13, Mon- 
tagu Place, W., engineer; and T. Charlton, 187, Inderwick Road, N., finan- 
cial agent. Registered office: 10, Throgmorton Avenue, E.C. 


Gwalia, Ltd. (154,842.)—Registered May 3rd. Capital 
£1,000 in £1 shares. To carry on the business of an electric light and power 
company, electricians, electrical engineers, &c. First directors kK M. 
Clark, Lyde House, Sion’ Hill, Bath, chairman of Unity Investment Trust 
Co.; J. W. Cassells, The Lodge, Orford, Suffolk, private secretary, director 
of above trust; and \H. J. Jack, Maenan Manor, Llanrwst, director of said 
trust. Registered office: 4, Broad Street Place, E.C. 2. 








OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Corona Lamp Works, Ltd.—Particulars of £30,000 first 
prior lien debs. created March Sist, 1919, of which £22,000 are now issued, 
charged on the company’s undertaking and property, present and future, 
peng uncalled — om Wp hey priority to the prior lien debs. and 
the ordinary debs. rustee:.G. N. Ogilvie and A. Ogilvie. 


P. A. Jennings, Ltd. —Particulars of £10,000 debentures, 
created April llth, and all issued April 15th, 1919, charged on the y's 
undertaking and preperty, present and futura, including uncalled capital. 


> 


Robinson & Hands Electrical Co., Ltd.—Satisfaction in 
full om March Ist, 1919, (a) of mortgage debenture dated » securing 
£400, and (b) of mortgage debentures dated 1910, securing £300. 


Landaulet Co,, Ltd, (formerly Electric Landaulet Co., 
Ltd.).—R. G. Sidford, of 20, John Strest, W.C.2, ceased to act as receiver 
or maflager on April 16th, 1919. 


Tramways, Light & Power Co., Ltd.—Second supple 
merital trust deed dated April 14th, 1919, securing a further £75,000 5 per 
cent. debenture stock (making a total of £375,000 secured by principal deed 
of 1914 and two supplemental deeds). 


Durell, Walker & Co., Ltd.—H. Dennis, of 84, Boundary 
Road, N.W.8, ceased to act as receiver or manager on March 26th, 1919 
H. M. Gower, 51-2, Chancery Lane, W.C.2, was appointed receiver or 
manager on same date. 


Smith & Mortimer, Ltd.—Particulars of £2,000 debs., 
created and all issued March Slst, 1919, charged on the company’s under 
taking and property, present and future, including uncafled capital. 


S. Bornett & Co.. Ltd. (89,565.—Capital £2,000 in £1 
shares (1,000 pref. and 1,000 ord.). Return dated April Ist, 1919. 757 pref 
and 950 ord. shares taken up; £1 per share called up on 757 pref. and 200 
ord.; £957 paid; £750 considered as paid on the remaining ot Mortgages 
and charges: Nil. 


Cosmos Engineering Co., Ltd. (formerly Brazil, Strake: 
a Co., Ltd.).—Satisfaction in full ‘on April 8th, 1919, of charge dated Apri! 
- 1918, securing £25,000 already advanced, and further advances up to 


David Powis & Sons, Ltd.—Particulars £16,000 debs. 
created and all issued April 24th, 1919, charged on the company's under 
taking and property, present and future, including uncalled capital and up 
paid calls. 


Tilling-Stevens, Ltd.—Supplemental trust deed dated 
April 15th, 1919, to secure a further £100,000 first mortgage debenture stock 
ranking pari pass with £50,000 issued on the security of the trust deed 
dated November llth, 1912. : 


A. W. Richardson & Son, Ltd.—Mortgage on land and 
premises at Ashton-under-Lyne dated April 9th, 1919, to secure all monevs 
og to become due from the company to Manchester & Liverpool District 

ank. 


Thompson & Gingell, Ltd.—Particulars of £2,000 debs., 
created April 9th, 1919, of which £1,000 were issued on same date. Pro- 
perty charged: The company’s undertaking and property, present and future, 
including uncalled ‘capital. Commission, allowance, or discount, 150 £1 ord. 
shares for each £100 debs. : , 


Cosmos Consolidated, Ltd.—Particulars of £500,000 
debs. created February llth. 1919, of which £6,000 are now issued, charged 
on the company’s undertaking and property, present and future, including 
uncalled capital. 


White, Jacoby & Co., Ltd.—Issue on May Ist, 1919, of 


£120 debs., part of a series already registered. 


Rawlings Bros., Ltd.—Satisfaction to the extent of 
£1,550 on December 4th, 1918, of charge dated December 4th, 1918, securing 
£8,750. ‘ 

Dargue, Griffiths & Co., Ltd.—Satisfaction in full on 
June 30th, 1918, of charge dated 1909, securing £3,000. 


_ Wycombe (Borough) Electric Light & Power Co., Ltd. 
(53,133).—Capital, £50,000 in £5 shares. Return dated April Lith, 1919 
8,000 shares taken up; £40,000 paid. Mortgages and charges : £40,000 


Direct Spanish Telegraph Co., Ltd. (6,732.)—Capital 
£95,000 in 138, ord. and 6,000 pref. shares of £5 each Return dated Aprii 
9th, 1919. 12,831 ord. and 6,000 pref. shares taken up; £94,655 paid. Mort 
gages and charges: Nil. x 


Erskine, Heap & Co., Ltd. (formerly Eckstein, Heap 
and Co., Ltd.) (126,262).—Capital, £50,000 in £1 shares Return dated April 
10th, 1919. 30,000 shares taken up; £7,500 paid; £22,500 considered as paid 
Mortgages and charges: Nil. 








CITY NOTES, 





Mr. J. G. B. Stone presiding at the 
Indian Electric annual meeting in London, gn May 6th, 
Supply and said that they had sold 4,105,126 units, 
Traction Co., an increase of 112,827. There were in 
Ltd. creases of 72,395 units for lighting and 
ee fans, 85,106 for power, and 11,907 for 
public lighting, but special contracts were less by 62,856 
Lighting and fan units realised about a halfpenny more per 
unit than for 1917, power a fraction more, and public light- 
ing a fraction | Practically everything on the expendi- 
ture side had increased. The prospects for gradual develop- 
ment of the ordinary business and its earning capacity were 
favourable, but they had also under consideration the ques- 
tion of establishing a bulk supply station for generating 
power at a sufficiently low cost to secure the power loads of 
large consumers, mills, &c., and at the same time draw 
supplies at a very much lower price than it was possible to 
generate it at in the present station. If they could secure 
@ site within a reasonable distance of Cawnpore, where there 
would be a permanent and ample supply of condensing water, 
they would be able to generate at a considerably lower rate, 
and secure a big power load for which they could not as at 
present offer a sufficiently attractive rate. They were paying 
an imerease of 4 per cent. in dividend. 


The revenue for 1918 amounted to 
Metropolitan £639,021 After deducting all expenses 


Electric chargeable to revenue, including deben 
Tramways, ture and loan interest, but without mak- 
Ltd. ing any provision for future renewals. 


there is a surplus of £7,664, plus £3,086 
brought forward. £10,174 is to be‘ placed to reserve, and 
£526 carried forward. The © receipts were £627,334, an 
imorease of £84,808, which is due in part to the larger number 
of passengers, and in part to the higher rate of fare intro 
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duced in the autumn of 1917. Owing, however, to the en- 
hanced cost of labour and materials, working Lapaniatones 
which, exclusive of the payments to the County, Councils, 
amounted to £491,044, shows an increase of £83,886. With a 
view to enabling the company to meet the continual rise in 
working costs, and to make the necessary provision for 
future renewals, a further increase of fare was, with the 
consent, of the County Councils concerned, brought into effect 
early this year. High cost of fuel and increased labour 
charges have caused a diminution of the profits of the North 
meng politan Elecftic Power Supply Co., in which this com- 
7 bolts all the ordinary share capital. No dividend will 
e wae by the Power Co. on its ordinary shares for the 
vear (as against 10 per cent. paid for 1917). The directors 
are, therefore, unable to recommend any dividend on t 
preference shares. : 
The gross profits for 1918 were £63,890, 
Urban Electric against £67,732 for 1917. After deducting 
Supply expenses in profit and loss account, and 
Co., Ltd. paying interest, debenture stock redemp- 
tion, and income tax, absorbing £44,452, 
the available balance, including £4,498 brought forward, is 
£19,966. There is put to reserve for depreciation £10, 000, 
24 per cent. for the year is paid on the preference shares, 
£6,250, and £3,716 is to be carried forward. The following 
table shows the load and profits of eaca of the various 
undertakings :— 





Kilowatts. Profits. 

—— me ce 
1917. 1918. 1917. 1918. 
Hawick e ne ee ée 3,363 8,545 ‘ £5,868 £6,509 
Stamford ee me 1,720 1,756 2,208 2,287 
Weybridge and Ww alton - — 3,634 8,918 5,488 4,590 
Godalming .. es 1,800 1,986 2,247 2,882 
Twickenham and District o- 9,191 10,171 15,175 14,716 
Dartmouth .. : es 1,088 1,070 ae ro 

(A” “A 
Camborne and ry ra" )! - . 8,030 8,609 
and Cornwall (" B”) 8,052 8,396 md og —_— 
} (7,294 7,200 
Newton Abbot oe - ds 1,337 1,602 2,728 2,932 
Grantham .. ae ee ee 1,983 2,070 8,703 8,074 
Glossop ane ee eo ee 1,423 1,433 3,370 3,470 
Berwick ie a ee ee 1,138 1,161 1,066 479 
Caterham .. ee eee as 991 1,080 1.166 1,056 
Newbury 2 ee ee ee 1,232 =-1,32u 3,386 905 
Totals .. oe +» 86,902 39,503 £67,717 £63,766 


The report for 1918 states that the con- 
London and tinuance of war conditions has intensified 


Suburban the difficulties of the tramway, omnibus, 
Traction and electric supply undertakings of the 
Co., Ltd. company. In all cases operating expenses 


have further increased as a result of the 
additional war wages awarded and the highér cost of fuel 
and other materials. Shortage of labour and the difficulty 
of obtaining material have caused a reduction of the number 
of tramecars in service. The tramways and motor omnibuses 
all show an expansion of gross revenue due partly to in- 
creased traffic and partly to increased fares, but the addi- 
tional receipts have not been more than sufficient to balance 
the increased cost of operation. In consequence of the de- 
crease in the dividends receivable from the subsidiary_com- 
panies, due in part to the decrease in profits of the North 
Metropolitan Electric Power Supply Co., whose ordinary 
shares are all held by the Metropolitan Electric Tramways, 
Ltd., and in part to the Tramways (M.E.T.) Omnibus Co., 
l4d., finding it necessary to make provision for the early 
renewal of its fleet, the directors are unable to recommend 
the payment this year of any dividend upon the preference 
shares of the company. The gross revenue for the year 
amounted to £46,294, as compared with £81,519 for 1917. 
After deducting all expenses chargeable to revenue, including 
debenture and loan interest, and providing for the sinking 
fund charges upon the 5 per cent. debenture stock, there re- 
mains a balance of £3,458, making, with £3,635 brought 
forward, a total of £7,092, which is to be carried forward. 
During 1918 £13,287 five per cent. Ahn S stock was pur- 
chased and cancelled. 


The scheme referred to in the previous report for the reorganisation of the 
capital of the London United Tramways, Ltd., has received the sanction of 
the Court, and is now being carried into effect. By its Act of 1918, the 
London United Co. has secured an extension of the tenure of its tramways 
in Middlesex and Surrey until 1950, and will also have power at the expira- 
tion of six months after the termination of the war to make substantial 
increases in its existing statutory fares. In the meanwhile it has put into 
operation increases of fares which have recently been authorised by the 
Board of Trade under the Statutory Undertakings (Temporary Increase of 
Charges) Act, 1918 The L.U.T. Act above referred to imposes an obligation 
upon the L.U. Co. to provide, for the purpose of renewals, the sum of 
£400,000, towards which the purchase price payable by the L.C.C. for the 
Hammersmith tramways, amounting to £235,000, will be available. 


The profit for 1918, including £51,234 

British brought forward, is £198,152. Out of this 
Westinghouse £42,315 has been put to special deprecia- 
Electric and _tion of plant, machinery, &e. A dividend 
Manufacturing of 8 per cent., less tax, on the cumula- 
Co., Ltd tive preference shares absorbs £78,090, 
and £77,747 is to be carried forward 

Mr. Lincoln Chandler has resigned the position of managing 
director, but retains his seat on the board. Captain R. §. 
Hilton has been appointed managing director. In accordance 
with the undertaking given by the Metropolitan Carriage, 
Wagon & Finance Co., Ltd., at the meeting last November, 
£1,000,000 of ordinary shares of the company have been 
applied for, and they were allotted for cash at par on April 
14th. The attention of preference shareholders has already 
heen drawn by circular to their option to convert any or 









all of their preference shares into ordinary shares within 
two years from April 14th, 1919. 

Meeting, to-day, at Connaught Kooms, London, W.C. 

The profit shown in the previous report was £177 ,859, in- 
cluding £89,735 brought forward. The amount then put to 
depreciation was £48,000 and £10,000 was put to reserve for 
employers’ liability. The ae at 7} per cent. on the 
preference shares sbeorbed £68,625 

The nection of the undertaking dur- 


London ing 1918 yesulted in gross receipts of 
United £3624: 27, an increase of £7,954, but owing 
Tramways, to continued advances in cost of material 
Ltd. and labour the expenses increased by 


£81,970 to £373,831, showing an adverse 
balance of £11,405. After charging debenture and loan in- 
terest_for the year, and bringing in the deficiency of the two 
p g years, the total deficiency to be carried forward 
to 1919 was £94,050. The scheme for the reorganisation of 
the capital has been sanctioned by the Court. It provides 
(inter alia) for the cancellation of the arrears of interest on 
the issued first mortgage debenture stock for the year 1917, 
and for the reduction of such stock by 48 per cent. as from 
January Ist, 1918, so the whole of the deficiency of £94,050 
mentioned above, is extinguished. The arrears of dividend 
on the preference shares to December, ‘1918, which amounted 
to £621,875, and the dividend accrued to April 8th, 1919, 
are also cancelled. The Company's Act of 1918 which has 
received the Royal Assent authorises an extension of the 
company’s tenure of the tramways in Middlesex and Surrey 
until 1950, and empowers the company, at the expiration of 
- months from the termination of the war, to raise its 
fares to a maximum of 1d. per mile for ordinary ngers, 
and 1d. for three miles for workmen. Pending the date on 
which the powers to increase the fares under this Act take 
effect, the company has put into operation increases of fares 
authorised by the Board of Trade under the Statutory Under- 
takings (Temporary Increase of Charges) Act, 1918. “Viscount 
Knutsford and Capt. F. V. Schuster have resigned their seats 
on the board, and Sir Lewis Coward, K.C., Mr. G. Balfour, 
M.P., and Mr. C. G. Tegetmeier, have been appointed direc- 
tors, the first two of these representing the interests of the 
first mortgage debenture stockholders. The board as now 
constituted is as provided by the scheme for the reorganisa- 
tion of capital. 
The accounts of the Motor, A.G. fur 
Swiss Angewandte Elektrizitat, of Baden, show 
Companies. net profits of £90,000 for 1918, as—con- 
trasted with £91,000 in the preceding 
vear. It is proposed to pay a dividend of 7 per cent., as 
an 1917. 

The A.G. Columbus fur Elektrische Unternchmungen, of 
Glarus, which is an investment company specially interested 
in the Stats-Argentine Electricity Co., of Buenos Ayres, re- 
ae. net profits of £72,000 for 1917-18. The dividends on the 

shares is at, the rate of 7 per cent., and that on the 
’ shares 5} per cent. 
The report of the Aluminium Industrie A.G., of Neuhau- 
sen, states that notwithstanding increased difficulties in ob 
taining supplies of raw materials in_ 1918, it was possible to 
keep the works in operation until October in that year. A 
stoppage took place in the fina] quarter owing to the poli 
tical events in Germany and Austria. The directors hoped 
in the near future to regain’ possession of the installations 
in the South of Framce which had been under sequestration 
since 1914, and to receive full payment for their having been 
utilised for years. The political events, and the lack of will- 
ing workers had led to restrictions in working. The accounts 
record net profits of £501,000, as compared with £792,000 in 
1917, and the dividend is at the rate of 20 per cent., being 
the: same as in the previous year, when, however, profits 
of £280,000 were also transferred to the fund for fully paying 
up the partly-paid shares. 
The Société Francaise des Electrodes re- 
French ports net profits of £41,000 for 1917-18. 
Companies. \ dividend at the rate of £1 8s. per share 
has been declared on the old capital and 

18s. 9d. on the new shares. 

The Société Gramme proposes to pay a dividend of 
£1 18s. 5d. for 1917-18, as compared with £1 16s. in the 
preceding year. The share capital is now to be increased 
from £92,000 to £140,000. 

The directors of the Société d’Electro-Chimie, of Gifre, re- 
commends the payment for 1917-18 of a dividend of £2 1s. 7d. 
per share on the old capital and £1 Os. 9d. on the new 
shares. A rate of £2 16s. per share was declared in 1916-17 
on a lesser amount of share capital. 

The Société Centrale pour UIndustrie Electrique intends 
to distribute 5 per cent., er £1 per share, for 1918, this com 
paring with no dividend in 1917. It is stated that the in 
stallations of the company’s branch at Baku have not suffered 
any damage from recent events and continue in operation. 

The. directors of Felten & Guilleaume 
German Carlswerk A.G., of Cologne and Mulheim., 
Companies. recommend the payment of a dividend of 
10 per cent. for 1918, as contrasted with 
15 per cent. in the previous year. 

The accounts of the Deutsche Kabelwerke A.G., of Berlin- 
Lichtenberg, show gross profits of £128,000 for 1918, as com- 
pared with £101,000 in the preceding year, and net — of 
£44,000 and £45, ‘000 in the two years respectively. It is pro- 
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posed to pay a dividend of 10 per cent., being the same 
rate a8 in 1917. 

The accounts of the Faradit Isolier Rohr Werke Max Haas 
A.G., of Reichenhain, Chemnitz, after placing £8,000 to de- 
preciation in 1918, as compared with £16,000 in 1917, indicate 
net profits of £45,000 and £97,000 in the two years respec- 
tively. The dinectors ee a dividend of 30 per cent., 
as in the preceding 

The Lloyd ew By Ww erke A.G. , of Bremen, after allocat- 
ing £6,000 to depreciation account in 1918, as against £11,000 
in 1917, oy net profits of £10,000, as contrasted with 
£7,000 in previous year. The directors propose the 
ment of a dividend of 7 per cent. on the share capi of 
£125,000, being the same rate as in 1917. 

The Elektro Salpeter Werke A.G., of Berlin, which is asso- 
ciated with the A.E.G. and the Griesheim- Elektron Chemical 
Works, and which was affected by a serious explosion in 1917, 
reports an increase in the debit balance of £10,000 in the 
latter year to £70,000 in 1918 on a share capital of £150,000. 

The Elektrochemische Werke G.m.b.H., of — whose 
share ¢ —_ of £350,000 is held by the Zurich Bank for Blec- 
trical dertakings, reports net profits of £96,000 for 1918, 
after writing off £45,000 for depreciation of war plant, as 
os with profits of £109,000 in the preceding year. 
[t is proposed to pay a dividend of 12 per cent., as against 
15 per cent. in 1917. 

The ae ke A.G., of Berlin, which was formed in 
1915 by the A.E.G. and the Griesheim- Elektron Chemical 
Works, reports gross profits of £131,000 in 1918, as contrasted 
with £104,000 in the previous year. Interest charges, a large 
loss on exchange, and the allocation of £64,000 to deprecia- 
tion, as compared with £71,000 in 1917, bring the final result 
i. net profits of £7,000, ‘which reduce the existing debit 

balance to £20,000 on share capital of £150,000. 

The report of the Hochfrequenz Maschinen A.G. fur Drah- 
tlose Tslegraphie, of Berlin, states that the company’s 
transmarine wireless traffic in 1918 again answered the pur- 
pose. The net — amounted to £29,400, as against £29,500 
in 1917,-and the *“‘A”’ shares are . receive a dividend and 
bonus of 214 per aaa and the ‘B”’ shares 49.6 per cent. 
The Kilvese and Tuckerton B.. Siy are entered as being of 
the value of £92,000 and £90,000 respectively, as in the 
a vious year. 


[he report of- the Ges. fur Elektrische Hoch und Unter- ~ 


grundbahnen, of Berlin, states that the number of passengers 

coreial increased from 108, 400,000 in 1917 to 113,000,000 last 
year, and overcrowding continued to prevail. The average 
wages, which previous to the war amounted to 52 cae 
(6.114.) per hour, rose to 1.20 marks (ls. 24d.) in 1918, and 
was now (April, 1919) about 2.15 marks (2s. 14d.), per hour. 
A similar movement had taken place in the prices for coal. 
It was possible, however, to obtain compensating advantages 
through the two imcreases in passenger fares, which were 
introduced in April, 1918, and in January, 1919. The re- 
ceipts shaneed rom £735,000 in 1917 to £991,000 last. year, 
and the net profits from £139,000 to £202,000 in the two 
years respectively. The dividend on the ordinary capital 
of £2,625,000. is at the rate of 5} per cent., this contrasting 
with 34 per cent. in 1917 





River Plate Electricity Co., Ltd.—The net revenue, after 
providing for administration expenses, bad aebts, and de- 
preciations, amounts to £26,901; £25,961 was brought for- 
ward, making £52,862. After paying the 5 per cent. deben- 
ture interest, and 7 per cent. on the ordinary stock, £4,000 
is put to income tax reserve and £17,612 is to be carried 
forward. As regards current supplied in bulk to customers 
under long-date contracts the situation was met by an 
increase in charge corresponding to the enhanced market 
price of fuel, and it was only this fact, combined with the 
utmost economy, which prevented an actual serious loss 
upon the sale of current to private consumers at La Plata 
and Ensenada. The earnings do not justify the dividend on 
the ordinary stock, but in view of the better outlook the 
board think they may properly use some part of the profits 
from former years to maintain the dividend. Default has 
continued on the 5 per cent. obligations of the German 
Trans-Oceanic Electric Co., but if is assumed that the Peace 
Treaty shortly to be signed will regularise relations with 
enemy countries, and, it is hoped, permit of a setilement of 
the large outstanding indebtedness due to this company. 
Interest has been paid on the £66,667 5 per cent. debentures 
of the Tucuman Tramways, Light & Power Co., and a divi- 
dend has also been paid on the company’s shareholding in 
the Argentine Electricity, Co.—Financial Times. 


Johnson & Phillips. Ltd.—The _— on trading accounts, 
&c., for the year ended December, 1918, after providing for 
bad and doubtful debts, and 1 At me to revenue upwards 
of £13,000 for maintenance of buildings, plant, &c., amounts 
to £80,491, plus £25,815 brought forward, less dividend paid 
in. April, 1918, £12,250, making £94.056. This is dealt with 
as follows: Directors’ and other fees, £1,679; debenture 
interest, £4,540; debenture sinking fund reserve, £8,355; 
second debenture interest, £2, 500; depreciation on machinery, 
Plant, &c., £14,428; interest on loans, £1,100; reserve ac- 
count, £10,000; income tax and excess _ duty, £10,127; 
written off patents £2,500; dividend of 10 per cent. on 
ordinary shares, £17,500; carried forward, £21,332. The 
annual meeting was held yesterday. 


Shawinigan Water & Power Co.—Year 1918. Gross 
earings, $3,621,074, am increase of $718,864. Net revenue 
$1,410,098, an increase of $59,229. Operating costs affected 
seriously through increased cost of labour and material, in 
sulators, copper coils for generators and many similar items 
having trebled or quadrupled in price. Output of the carbide 
pr 4 largest in the history of the company. The growth 

of the power business has continued, not only due to war 
conditions, but also to permanent industries. Total Kw. 
hours generated for the Shawinigan system 1,058,127,769, an 
increase of 12 per cent. All the remaining power under 
option from the Laurentide plant will be used within the 
next two or three years. The next step is the development 
of Bay es er at Gres Fails, a property owned by this com- 

is development will have a capacity of about 
100,000 H.P., and will take about two years to construct 
The directors feel that the present is not a suitable time 
to proceed with this development. Engineering information 
is being obtained, and plans are being made wich will be 
available when the proper time arrives fo commence this 
construction work.—Financial Times. 


Brush Electrical Engineering Co., Ltd.—Including 
£12,700 brought forward, £103,798 is available for 1918, sub- 
ject to excess profits duty in respect of 1917 and 1918. The 
change-over from war to peace manufacturing conditions is 
being made as rapidly as possible. During the war a 
the company has distributed a dividend of 6 per cent. 
annum on the ordinary stock for the years 1916 and 1 
The directors now recommend a further distribution of 6 pe 
cent. per annum in respect of the years 1914, 1915, and 1918, 
which will absorb £18,944. It is also proposed to place to 
depreciation of buildings and plant £9,400; further 4 per 
cent. interest on the prior lien participating second debenture 
stock, £2,045; to general reserve £13,095, and to carry for- 
ward £34,714. 


British Ever-Ready Co., Ltd.—The report for the year 
ended March, 1919, states that the amount available for 
ie panera after writing off depreciation, and after mak- 
ing reserve for the purpose of providing for depreciation in 
value of stock-in- ree +4 excess profits duties, income tax, and 


contingencies, is £39,152. Dividend of 10 per cent. for the 
year on the preference shares, £8,500; Lit per cent. for the 
year on the ordinary shares, £20,125; carried forward, 


£10,527. The excess profits taxation for 1918 has been settled 
and paid. Including the company’s subsidiary undertakings 
this taxation amounted to £38,525 for the year. Meeting 
at Holloway, May 30th 


South Metropolitan ay Tramways & Lighting Co., 
Ltd.—Total revenue £102,08 against £86,139 for 1917. 
After deducting expenses £7, 7560 is put to renewals, £5,000 
to reserve, the balance of preference dividend for 1917, at 
the rate of 3 per cent. per annum, also the preference divi 
dend for 1918 at 6 per cent. per annum, are paid, and £1,917 
is to be carried forward. The gross receipts from the work- 
ing of the tramways and light railways increased by £13,665. 
Motor-’bus receipts, £1,605 net. Gross receipts of the elec 
tricity supply section were £22,783, against £21,232 for 1917. 
Consumers increased by 3 per cent. to 2,522. 


North Metropolitan Electric Power Supply Co.—Net re 
venue for 1918 £53,725, plus interest and dividends, making 
£69,455. After meeting interest charges, putting £2,000 to 
debenture reserve fund, placing £15,000 to renewals reserve, 
and paying 6 per cent. cumulative preference dividend, 
£2,321 remains to carry forward. Revenue from all sources 
increased by £32,612, but eXpenses increased by £55,020, of 
which £50,041 was for increased wages and cost of coal, 
leaving a decreased net revenue of £22,408. 


The Vickers Issue.—The ‘‘ Times ”’ learns that under- 
writers of the Vickers issue made in connection with the 
acquisition of shares of the Metropolitan Carriage, Wagon 
and Finance Co. have been left with 30 or 40 per cent. of 
the amount. The amount of the issue was £7,000,000 of 
preference shares and £5,100,000 of ordinary shares, so that 
about 2,000,000 preference and 1,500,000 ordinary shares will 
be taken up by the underwriters. 


Chiswick Electricity Supply Corporation, Ltd.—Revenue 
for 1918 £31,983, profit £8,558, plus £6,034 brought forward. 
After meeting debenture interest, paying 6 per cent. dividend, 
and putting £1,561 to depreciation reserve fund, £685 is to 
be carried forward. 


Stock Exchange Notice.—The following are to be offi 
cially quoted :— 

White (J. G.) & Co., Ltd.—180.000 7 per cent. cumulative 
preference shares of £1 each, fully paid PNos. 1 to 180,000). 


West ‘India and Panama Telegraph Co., Ltd.—Final 
dividend of 6d. per ordinary share, and a bonus of 3d. per 
share, free of tax. 


New Issue.—Marconi International Marine Communica- 
tion Co., Ltd.—-This company has this week been offering to 
the shareholders 600,000 new shares of £1 each at par. 








3 


: # 





576 THE ELECTRICAL REVIEW. [vol 8. No. 2,164, Max 16, 1919, 





Clarke, Chapman & Co., Ltd.—An extraordinary meet- 
ing is'to be heid on the 23rd inst. to confirm resolutions for 
the alteration of the articles so as to permit of the ——, 
tion of surplus profits. Further resolutions will then be 
submitted (1) to increase the capital to £550,000 by the crea- 
tion of 250,000 ordinary shares of £1 each and (2) to capitalise 
£222,030 of the undivided profits and to distribute it in the 
form of 222,030 —— ordinary shares among the holders 
or ordinary shares.—Financial Times. 


Oldham, Ashton & Hyde Electric Tramway Co., Ltd.— 
The ordinary dividend for the year 1918 is 6 per cent., not 
7 per cent., as stated last week. £10,000 is put te reserve, 
and £4,957 is carried forward. In connection with the pur- 
chase of the undertaking, it is stated that arrangements are 
being made to refer to arbitration the question, of the price 
to be paid to the company by the varions purchasing local 
authorities. 





STOCKS AND SHARES. 


TUESDAY EVENING. 
Stock ExcHANGE markets continue very animated. The week 
contains no slack day. Though there are set-backs and re 
actions, they come up against lines of fresh buyers. Com- 
pared with the rises that have occurred since a month ago, 


the declines have been insignificant. Investment money con-. 


tinues to pour into the markets. Everybody seems to want 
to know what to buy, and—what is more—will buy the stock 
if it has reasonable prospects. The war has made the public 
much more inclined to speculate than of yore; this is the 
logical resulp of the decline in the purchasing power of 
money. So the popular preference share is that which carries 
participating rights, while the debenture stock, upon which 
interest is paid free of income-tax up to so much in the £ 
is assured of attentive consideration. 

The Electricity Supply Bill just introduced into the House 
of Commons is of such importance to the industry that, from 
the merely market point of view, its provisions are hardly 
grasped, and quotations remain unchanged on the’ week. 
The District Boards which are to beset up “‘ must ’”’ provide 
or secure the provision of a cheap and abundant supply of 
electricity, and are given wide powers to this end. A stan- 
dard price is to be paid for generating stations and main 
transmission lines. In the case of a company or individual, 
the standard price will be the equivalent of the cost of con- 
struction, and of the acquisition of the site less depreciation. 
In default of agreement, the sum to be paid will be deter- 
mined by a Board of Trade arbitrator. (We hope arbitrators 
will like working overtime!) The sum of 20 million pounds 
out of the Consolidation Fund is to be placed at the disposal 
of the Board of Trade, and the powers of the latter under 
the Bill are to be transferred to the Ministry of Ways and 
Communications when ‘this Ministry is established. 

The provisions of the Bill are to be put into force with 
convenient speed after passage of the measure, but with the 
best of goodwill to expedite matters it is obvious that the 
change-over will take long to complete. Authorities in the 
Stock Exchange are inclined to think that things will ‘con- 
tinue much as they are at present for some considerable 
period. Any developments in prices will be keenly watched, 
however, to see if they afford any clue to what is likely to 
be the attitude of the general body of proprietors in elec- 
tricity supply companies towards the coming alteration in 
conditions. 

Meanwhile, manufacturing companies and shares are doing 
well. The British Westinghouse has just issued the best 
report it has had for four years. It may be recalled that the 
results for 1917 were disappointing, but these are wiped out 
by the 1918 figures. The net profit, of £146,800 is nearly 
£60,000 better than that of the preceding year, and the prefer- 
ence receive their new rate of 8 per cent. Preference share- 
holders have the right to convert into ordinary shares within 
two years from April 14th last. We have already been asked 
whether the right thing to do is to convert! With a two 
years’ option, the right thing to do is nothing at present. So 
far as we are aware, there is no-market yet for the ordinary. 
. The Brush Electrical Engineering has had so good a year 
that the directors recommend a dividend of 6 per cent. for 
the years 1914, 1915, and 1918. For the two intervening 
years, 1916 and 1917, the same dividend was distributed. The 
company last year made a net profit of £91,098, and the 
report states that the improved results are due in a measure 
to the manufacture on a large scale of ‘standardised war pro- 
ducts. The ordinary stock keeps good at 82}., The London 
United Tramways report shows a loss on working of £11,000 
before payment of the debenture interest. The Metropolitan 
Electric Tramways took £84,800 more in receipts, and paid 
away £83,900 more in working expenses. Such figures may 
be commended to the notice of those journalists who are 

stunting” the so-called traffic scandal. 

General Electrics have gained £3 at 22. Edison Swans 
have been strong on the basis of. 23s., and the new shares 
spurted to Is. 6d. premium. Electric Constructions are a 
good market around 256. 9d. Westinghouse preference. have 


risen to 2§. Abroad, it is interesting to notice that the River 
Plate Electricity Co. has had to fall back apon pers of last 
year’s carry-forward in order to maintain vidend on 
the ordinary stock at the regular rate of 7 per cent. 

The Marconi International Marine is offering its. share- 
holders 600,000 new shares of £1 each at par, share for share. 
This makes a handsome bonus, and the new are quoted 2 5/16 
premium, while the old have risen to 3 5/16 ex the rights. 
Marconis are also higher at 5 9/16, the preference at. 43, a 
wave of profit-taking ben countered by an influx of buying 
orders. Canadians jum to. 17s. 6d. 

Cable stocks and shares have again advanced, thanks to the 
increase in the Globe Telegraph & Trust dividend. Eastern 
ordinary gained 5 points at 167}, and Eastern Extensions at 
16%, Westerns at 174 are % and 4 higher respectively, while 
Globes have spurted to 16}. : . 

Toronto Power 44 per cent. debenture is 3 higher at 84. 
Brazil Tractions are again a point better. A timid recovery 
in British Columbia Electric deferred followed upon the re- 
cent severe fall. Mexicans remain depre: The Auckland 
Electric Tramways Co. has given an option to the Auckland 
(N.Z.) Corporation to buy the undertaking. In the winding- 
up of Fraser & Chalmers, it has been decided by Mr. Justice 
Astbury that surplus assets must be rateably distributed be- 
tween the ordinary and preference shareholders—rather a 
blow to the hopes of the former class. The rubber share 
market has yielded a little of its strength, and amongst arma- 
ment shares, Vickers eased off on the prospects of selling by 
underwriters who had to take 30 or 40 per cent. of their 
obligations under the new issue. Babcock & Wilcox at 4 are 
5s. better, and at 35s. British Aluminiums show 1/16 gain. 
London and Suburban Traction preference are dull on the re- 
port showing no dividend on the preference shares in respect 
of the past year. 


SHARE LIST OF ELECTRICAL COMPANIES. 
Homes Execrriciry Companies 
Dividend Price 


—— May 13, Yield 
1917, 1918, 1919, Riseorfall, p.c, 
oT) ee oe - 2 Fs oR & A 16 
Charing Cross ere 4 
do. do. do. 4 Pref... % 4% - 618 4 
elsea .. ee ee oe 6 8 3 _ 411 
City of London ee - 8 8 ll — 616 2 
do. do. Gpercent. Pref... 6 6 10 — 600 
Countyof London .._ .. 7 7 10k - 618 3 
do. 6percent. Pref. 6 6 ~ 681 
Kensington ee ° q 6 —_ 562923 
London Electric .. Nil Nil 1 _ Nil 
do do. 6 per cent, Pref. 5 6 —_ 71410 
Me tan .. ee ‘ 4 4 — ; 3 : 
Oo. cent. Pref, .. _ 
St. Juwes’ and Pall M ae a be 704 
South London es ae 5 5 2 _ 166 
South Metropolitan Pref. .. ° 7 7 20/6 — 616 7 
Westminster Ordinary .. 9 8 64 _ 631 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am, T 1, Pref, ee eo 6 6 _ 6 110 
do, Det. se -- Th 886 -- 780 
Chile Telephone... oe ee 8 8 _ 686 
Cuba Sub. Ord. ee ee . 7 7 ll — 6 7 4 
Eastern Extension .. ee ee (8 8 1 +2 416 3 
Eastern Tel. Ord. .. ee ee ©«C8 8 167 +5 415 7 
Globe Tel. and T, Ord, ° a 8 1 +1h 419 3 
do. do, Pref, .. oo § 6 l — 614 8 
Great Northern Tel. ee oo ® 22 _ 740 
* Indo-European ee ee eo BB 13 67 _ 618 0 
Marconi ee ee ee - 2 20 5 +e 812 0 
Oriental Telephone Ord, .. co 15 - 680 
United R. Plate Tel. . «= x ie ow %* 17 
West Indiaand Panama .. .. I/3 18 _ 1 +5 484 
Western Telegraph ee ee 8 174 +4 *418 5 
om= Rats, 
Central London Ord, Assented .. 4 4 634 - 660 
Metropolitan .. eo eo ee 1 1} 28 +1 498 
do. District pa -- Nil Nil 25 +1h Nil 
Underground Electric Mrdinary.. Nil Nil Ba —k Nil 
do, do, “A” .. Nil Nil 9/- —8d. Nil 
do, do, Income .. 4 5 954 —3 % 49 
Forzien Trams, &o, 
Adelaide 6 per cent, Pref. .. ~ 6 6 = el 4 
Anglo-Arg. . First Pref, .. Nil _ — 
do, do. @ndPref, .. . — a - one 
do. do. 65 Deb... 6 5 BRA — 7185 
Brazil Tractions  .. ee ee _-_ = 59 +1 =p 
Bombay Electric Pref... « 6 6 103 -_ 611 7 
British Columbia Elec. Rly.Pfce. 5 5 59 _ 810 0 
do, do, Preferred Nil Nil 4 —1 Nil 
do, do, Deferred Nil Nil aa ~ Nil 
do. do. Deb. .. M “t 62 _ 617 4 
Mexico Trams 5 per cent. Bonds... N N 60 Nil 
do. 6percent.Bonds.. Nil Nil 46 —lk Nil 
Mexican Light on .. -- Nil Nil 87 _ Nil 
do. Pref. ee -- WNil Nil 61 _ Nil 
do, 1st Bonds. . -» Nil Nil 67 _ = 
Manvracturnine CoMPaNiEs, 
Babcock & Wilcox ° oo BB. 4 +3 815 0 
British Aluminium Ord, ° 1 10 13 +o 514 8 
British ted Ord. .. 2% 1% 2H, _ 611 
British Westinghouse Pref. 8 2% +3 620 
Callenders .. a ee 10 _ 660 
do. Pref, .. we 5 64 _ 6 810 
Comes ae *- & 2 ’ _ 681 
do. do, 5 percent, Deb, .. 4 5 i" ate A H 
Electric ee ee 1 «6 1 +45 716 0 
Gen, Blec. Pref, .. 1. 6 64 104° _ 6 65 4 
. Ord, ee ee o BB 8 22 +8 “411 0 
Henley . RA: Dut: om ap Le 2 om 6 00 
Go, @ Pref... - 10 oe ve 4 4&4 8% te 616 2 
India- oo oe ee o- 10 10 163 — a0 4 
Bieuxms Ord... 2. «2 o — WW 648 +* 7 4°00 
Telegraph Con a eee nt 25 sl 415 0 


“Dividends paid free of Income Tax. 
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AN ELECTRICAL DEVICE FOR 
CHECKING THE STEAM CONSUMPTION OF 
SMALL-POWER MIXED-PRESSURE 
TURBO-GENERATORS. 


By J. B, HARRISON, 


Tue labour difficulty during the period of the war has led 
to the introduction of many electromechanical devices with 
a view to meeting the reduction in staff, or to eompen- 
sating for the poor quality of the labour available. 

The privately-owned power systems of works or mills 
employing steam turbines of .500 to 1,000 Kw. capacity 
have been particularly hard hit from this point of view; I 


portional to the position of the valves, is in the bottom 
position ; the lever 8, which rests on 8 M 8, moves Up 


and down in correspondence with the movement of the 
valves. 

Attached to one end of the lever B a contact c B is fixed 
which travels up and down the face of the commutator C8, 
the function of c B being to cut out the resistance R as the 
lever B rises. 

Fig. 1 shows the commutating device and the turbo- 
servomotor. a 

Fig. 2 shows the recorder chart, upon which the position 
of the valves is indicated by the movement of the pen. As 
the valves close, the resistance R is gradually cut out of the 
recorder circuit, and the pen moves over the chart, recording 
the position of the valves in four steps per valve. 

The voltage of the supply is practically constant, there- 
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IFie. 1. 


may quote a case coming under my control in which all the 
original staff was cailed up for military service during the 
early period of the war, and I had to employ any class of 
labour that was available to keep up the power supply. 

The supply was maintained with reasonably pe results, 
but on checking the coal. consumption, I found that it was 
going up out of all proportion to the output of the generator, 
and this, coupled with the increasing difficulty of obtaining 
coal, and the rising price per ton, made it imperative that 
some action should be taken. 

The plant under review was of the -mixed-pressure 
turbine type, and I found that I had to be constantly 
visiting the power house to check the steam consumption ; 
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fore the only variation of the movement of the pen is due to 
the amount of resistance in the circuit at R. 

An indicating instrument (see fig. 1) can also be incor- 
porated in the scheme; this can be of the usual voltmeter 
pattern, but the scale is recalibrated (fig. 3), and it can be 
fixed on the switchboard so that the switchboard attendant 
is also able to observe the operation of the steam side of the 
turbine. 

The controlling switch on the turbine is. completely 
enclosed in an ironclad case, and cannot be tampered with 
by an unauthorised person. 

The device consumes practically no current, and is 
simple for installing, provided that one is in possession of a 
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but as I could not spare the time for constant visiting, I 
tried various devices to record the steam consumption, and 
eventually developed the following arrangement, which 
affords a direct check on inattention on the part of the 
man in charge of the plant. 

With a purely high-pressure turbine the position of the 
valves would follow more or less the Kw. output of the 
generator, but in the case of mixed-pressure machines the 
position of the high-pressure valves is controlled from two 
sources, viz., the KW. output of the generator and the 
volume of low-pressure steam available at the time. The 
efficiency of the mixed-pressure turbine to which I am 
referring depends to a great extent on the human element, 


as the low-pressure auxiliary valves have to be pericdically . 


adjusted to meet the conditions. 

When the turbine is started up, all the high- and low- 
pressure valves are open, and the spindle s m 8 of the servo- 
motor (see fig. 1), the movement of which is directly pro- 


recording ammeter of the shunted type. This arrangement 
has proved its value in actual practice from the point of 
view of knowing exactly the position of the valves, as the 
valve curves can be compared with the KW.-output curves 
of the generator at any time when the generator is working. 








Experiments on Electric Shock.—Experiments have 
proved that low-pressure electricity in sufficient quantity may be 
dangerous to life on account of palpitations induced in the ven- 
tricles of the heart, says the Hngineer; a.c. with a periodicity 
of 35 to 50 cycles is four times more dangerous than D.c. Experi- 
ments in France showed that 100 milliamperes of 4.c. at a pressure 
of 100 volts would kill a dog in a few seconds, while 400 to 500 
milliamperes of D.C. could be applied before death occurred. The 
effect of very high pressures ranging from 10,000 to 50,000 volte 
is similar to that of low pressures because of the potential fall set 
up by the electric arc formed between the body and the electrical 
conductor. 
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LARGE POWER TRANSFORMERS. 





By A. G. ELLIS, A.M.LE.E., and J. L. THOMPSON, M.Sc., A.M.LE.E. 





(Abstract of paper read before the INSTITUTION OF ELECTRICAL ENGINEERS.) 
(Concluded from page 546.) 


From the manufacturer’s point of view both core and shell 
type transiormers can be savisfactorily built tor either single- 
phase or three-phase. 

‘he core type as usually constructed lends itself better to 
small and high-tension units, as small conductors can be 
better wound in circular coils and the insulating problem is 
sunplified. For medium size units the three-phase core type 
makes a satisfactory job, but in very large units the bracing 
and cooling became quite problems. In large units it will 
generally be preferable to split up into three single-phase 
units forming a three-phase group. 

The shell type 1s generally preferabie for single-phase units 
except for small sizes at high voltage. The construction is 
simpler, more robust, and less liable to damage in handling 
and transport. ‘The windings can be very rigidly braced, 
and the construction gives very large cooling surfaces of 
windings and core. 

Regarding electrical performance, there is little to choose 
between the two types for the same amount of active copper 
und iron. Also there is little difference in cost. 

rom the standpoint of service requirements the core-type 
windings are in general more liable to shrinkage, as insula- 
tion is always under a permanent compressive stress. This 
1S hot so aggravated in the case of single-layer spiral windings 
of copper strip wound on edge, where the shrinkage 1s 
practically negugible. In section or coil-wound transformers 
the total shrmkage after twelve months in general service 
may be of the order of 24 per cent., i.e., 1 in. im 40 in. of 
winding length for a 20,000-volt transformer. 

In shell-type transformers the expansion of the copper 
is much less than in core-type transformers, and there is no 
compression due to the weight of the coil, and consequently 
no periodic adjustment of the ccil supports is necessary 
under normal service conditions. 

Some form of coil support is essential in all transformers; 
and, further, it may be necessary to provide means of ad- 
justment to compensate for the shrinkage. 

Means for automatically compensating the shrinkage in 
the windings of core-type transformers generally take the 
form of spiral springs arranged so as to exert an axial thrust 
on the coils tending to oppose directly any axial movement 
due to the shrinkage of the insulation. 

While such springs undoubtedly follow up any shrinkage 
that may occur, the more the springs expand, the lower the 
pressure they are able to resist without movement. Con- 
sequently the windings, even during normal operation, may 
be in a state of permanent vibration, and, under abnormal 
conditions, may be subjected to considerable movement. Any 
such movement is naturally undesirable. The spring should 
be so placed relatively to the windings that the weight of 
the latter exerts no pressure which would counteract the 
effect of the spring. 

Another disability of the use of springs relates to core-type 
transformers with very long cores, especially for high volt- 
ages and large outputs, where the shrinkage of the windings 
may be as much as 1 to 1} in. 

A spring able to follow this amount of shrinkage and still 
be able to exert sufficient pressure on the windings would 
lead to complicated and inefficient construction and involve 
loss in winding space and higher core loss. While the springs 
provide adjustment the above-mentioned disabilities out- 
weigh, in the authors’ opinion, the resulting advantages 
claimed. Vibration or movement due to shock can be over- 
come if some means are provided whereby the spring, after 
having performed its function of following up the shrinkage, 
is prevented from any possible recoil due to sudden shock. An 
arrangement due to Mr. G. Harlow which achieves this end 
is shown in fig. 4. It consists essentially of a spring which 
surrounds the plunger of a small dashpot and exerts pressure 
between the dashpot and its plunger. The plunger is sup- 
ported on the top frame of the transformer and the dashpot 
transmits the pressure of the spring on to the windings. 
The dashpot is provided at the back end with a small hole 
serving as an oil inlet and escape. When shrinkage of the 
windings takes place this is followed up by the spring acting 
on the plunger, and any possible sudden recoil is prevented 
by the sluggish action of the dashpot and ‘plunger. 

In the shell type, shrinkage is practically negligible, and 
automatic adjustment is unnecessary. 

Given first-class design and manufacture, «here is in general 
very little to choose between core-shell types. The choice 
of type from this standpoint and the ultimate result depends 
largely on the individual manufacturing facilities. 

In the shell-type the voltage per turn, is considerably higher 
than in the core type. The insulation between turns must 
be heavier for shell-type designs, and this becomes more 
important in very large outputs. 

The reinforcement of the insulation of the end turns is 
to some extent easier in shell-type designs, as the total 
number of turns is smaller and fewer turns have to be 


reinforced. For power systems with underground cables the 
end-turn reinforcement is less important than in transformers 
connected to overhead transmission lines subject to atmos- 
pheric disturbances. Up to a vol of 30 kilovolts, experi- 
ence shows that reinforcement to extent of about 1+per 
cent. of the winding per 10 kilovolts of line voltage is suffi- 
cient, i.e., for 30 kilovolts 3 per cent. of the winding from 
each ‘line terminal is reinforced. The reinforced insulation 
should be of sufficient strength to withstand normal hne 
voltage momentarily between adjacent turns, in about 1 per 
cent. of the winding. SA, . 

For transformers connected to overhead transmission lines 
up to 100 kilovolts the number of reinforced turns should 
generally be about 5 per cent. of the total winding. The 
reinforcement is necessary at all ends of the windings which 
are connected to the line; thus in delta-connecting windings 
both ends of each phase must be reinforced. 

On switching in, the period of abnormal voltage stress 
lasts usually only about 1/10 second, and the voltage may 
rise to a maximum of twice normal voltage. 

The curves in fig. 5 show the relation between breakdown 
voltage and time for sheet insulating materials commonly 
used in transformer construction. is 

The insulation between the end turns of the winding needs 
to be sufficiently thick to withstand full voltage for, say, one 
second, which corresponds to about 60 per cent. of normal 
voltage applied for 1 minute or more. 


Breakdown voltage 





Tume im seconds 
Fig. 4. Fig. 5. 


Fia. 4.—Sprina Cou, Suprorts with DasH-pot TO PREVENT 
Recoi. oF SPRING. 
Fic. 5.—ReLATION OF BREAKDOWN VOLTAGE AND TIME FOR 
Sueet INSULATING MATERIALS. 


On the score of general robustness the shell-typé trans- 
former presents a much stronger construction which is | 
susceptible to damage in handling and transport. The wind- 
ings are well anchored and braced. 

Core-type windings can be braced and supported almost 
as rigidly, but this involves elaborate and costly details of 
construction in coil supports. j . : : 

In general any elaborate system of coil bracing either in 
shell-type or core-type transformers, involves a certain 
amount of sacrifice in electrical performance and increase in 
cost. 

Special mechanical attachments for coil bracing are not 
generally necessary for transformers for normal service on 
systems under about 20,000 K.v.a., but are desirable on la 
transformers and on large systems, or in cases where the 
operating conditions are severe. 

On an 8,000-K.v.a., 25-period, single-phase, shell-type trans- 
former having 6 per cent. impedance voltage, the maximum 
total stress over the whole of the surface of each end coil 
is approximately 300 tons under short-circuit conditions. This 
amounts to about 3 tons per sq. in. of coil surface. 

On a 5,000-K.v.a., three-phase, core-type transformer the 
axial stress between H.T. and L.T. concentric windings may 
amount to 200 tons per leg under short-circuit conditions. 
The circumferential stress in the outer concentric coils is 
of the order of 8 tons per sq. in. of copper section. The 
strength of the copper in the windings is usually sufficient 
to resist this hoop stress. 2 ‘ 

The protection of transformers against mechanical damage 
due to short-circuits has become of increasing importance 
with step-up transformers situated directly on the station 
busbars, and distributing transformers situated often rela- 
tively near to the power station. — +P ae 

Mechanical strains may be restricted by limiting the short- 
circuit current, by introducing a sufficiently high impedance 
in the circuit. 
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Actually external reactance is more efficacious, since, with 
the same limitations of short-circuit current, the mechanical 
stresses on the windings are less than those produced when 
the same current limitation is obtained by internal reactance. 

Questions of costs, space, and simplicity weigh against 
this consideration. it 1s quite possibile, by designing the 
transformer with a suitable amount of inherent reactance, 
to limit the oa tgp stresses to such a value as can be 
safely dealt with by a robust mechanical construction. This 
is the general tendency of modern practice. 

Where it is necessary or desirable to install external pro- 
tective reactances, the following general considerations should 
be taken into account. 

The ironclad type consists of a choke coil with an iron 
core similar to a standard transformer but with a large air- 
gap, or a number of small air-gaps interposed in the path of 
the magnetic flux. 

The air-core type consists simply of a plain coil in air, the 
inductance of which is a to give the required choking 
effect without the use of an iron core. Hither type can be 
built to give satisfactory service. The choice depends mainly 
on the type of service obtaining, and on the location and 
space available. 

As regards the type of service, the choice reduces itself 
largely to a question of capital cost; the relative prices 
depend on the short-circuit current required in terms of the 
normal current. 

Busbar reactances are usually arranged to limit the current 
transference from one section to another to about 4 to 5 
times the normal current in each set of busbars, correspond- 
ing to a voltage choke in the reactance’of 25 to’ 20 per cent. 
of the Jine voltage. 

In generator reactances the current limitation is usually 
about eight times the normal current, which, allowing for 
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Fic. 6.—HIGH-REACTANCE TRANSFORMER FOR ROTARY 
CONVERTER. 


7.5 per cent. inherent reactance in the generator, requires 
an additional 5 per cent. external reactance, or a total of 
12.5 per cent. reactance. 

Feeder reactances are generally proportioned for a smaller 
voltage drop of about 5 per cent., corresponding to a current 
limitation of 20 times normal. 

The cost of such reactances increases with the value of the 
current limitation for a given normal current. This con- 
sideration does not arise in the air-core type, but in point 
of cost the ironclad type can be designed to compare favour- 
ably with the air-core type up to limiting currents of about 
eight times normal. 

In this respect the ironclad type has the advantage over 
the air-core type in that there is no stray field. Air-core 
reactances should be so installed that there is no iron-work 
nearer than a distance approximately equal to the overall 
diameter of the co 

This is often an important factor where the space avail- 
able is limited, as is generally the case in alder stations where 
extensions necessitate the use of such apparatus. 

The safety factor of the insulation on the windings of 
transformers is an indeterminate quantity in such portions 
of the windings as may be subjected to uncontrollable elec- 
trical strains during operation. In this case, so far as can 
be predetermined from experience, \an ample safety factor 
is provided for, by means of reinforéement of the insulation 
between turns. The greater part of the winding is not sub- 
jected to such cpnditions, and here the safety ad of the 
insulation may “be approximately determined from know- 
ledge of the properties of the imsulating materials and the 
test conditions. 

The average operating safety factor of insulation between 
turns (based on the normal working voltage) is from 166 to 
900. This factor may seem high, but it is determined by 
the minimum practicable thickness of insulation. 

From the manufacturer’s standpoint the safety factor 
must be reckoned on the test voltage to which the trans- 
ot is subje 

Usually transformers are submitted to an overpotential 
test of 2 to 24 times mormal voltage for a period of one 
minute. Hence the factory safety factor (based on the test 
voltage) is of the order 83 to 450. 


It is possible to insulate up to almost any voltage between 

coil sections required in service by means of solid insulation. 
This method has its limitation as the size of the transformer 
increases. 
In coils of radial depth greater than about 3 in. to 1 in., 
it is necessary to introduce ventilating ducts for the cooling 
medium to circulate, which themselves lead to an improved 
insulation between sections. 








TABLE III. 
s Approximate Operating 
Work: Test Factory 
queasune. poy — pressure.* safety factor. 
KY. KV. | KV. 
22 40 18°2 54 74 
66 60 91 14°2 4°26 
ll 80 7°25 23 3°65 
22 110 5°0 | 45 2°45 
33 140 4°25 47 21 
55 200 | 3°65 lil 18 
| | 











* B.E.S.A., standard test voltage = 1,000 volts + 2 x normal voltage. 


Table III shows the average breakdown voltage for the 
insulation usually employed between H.T. and L.T. windings 
and between windings and frame. 

Similar data for insulation between windings and the 
inside surface of the tamk give a safety factor to earth 
through the oil of from 5 to 3 for the operating safety factor, 
and 24 to 14 for the factory safety factor based on a dis- 
ruptive strength of dry oil of 15,08Q volts between needle 
points 4 in. apart at 15 deg. C 

The creeping distance over Aa surface of porcelain terminal 
insulators should be so proportioned as to allow an operating 
safety factor of about 3 and a factory safety factor of about 
14; that is, the flash-over valtage of such insulators should 
be about three times the working voltage, or 1} times the 
test voltage of the transformers. 








Fia. 7.—Packet or TRON FOR MAGNETIC SHUNT FOR 
HIGH-REACTANCE ‘TRANSFORMER. 


The mechanical parts of a transformer subjected to stresses 
from the windings are proportioned for the usual safety fac- 
tors employed in machine design, 

In well-designed transformers the maximum temperature 
occurring at any point on the winding should not exceed the 
average temperature in the windings by more than about 
5 deg. C 

The service conditions in the interlinking of power systems 
differ from those of ordinary sub-station step-down trans- 
formers. 

The usual means of obtaining the requisite voltage regula- 
tion consist either of tappings on either or both sides of the 
transformer for, say, 2} and 5 per cent. above and below 















Thenct — bom ot —~ 9-9 fete cas — — 
Fic. 8.—VartaTIOn OF INSULATION RESISTANCE WITH 
TEMPERATURE AND TIME. 


normal voltage, or of some form of voltage regulator if a 
wide range or frequent adjustment is required. 

In the case of two-phase or three-phase systems inter 
linked at one point the connections of the interlinking trans- 
former are of no consequence unless there are more than two 
stations interlinked. 

In ring connection the question of phase relation enters. 
Star connection is generally preferable. 

Transformers for use with rotary converters are worthy 
of special mention in that they in many cases require special 
electrical characteristics which are not met with in standard 
power transformers. Where the voltage on the D.c. side of 
the converter is obtained by means of static or synchronising 
boosters, the main transformers are of identical design and 
construction with standard power transformers. When the 
D.C. voltage regulation is obtained by means of field regula- 
tion, the transformer must be provided with sufficient inter- 
nal reactance to meet the peculiar requirements. The trans- 
former reactance voltage required may range from 5 to 30 
per cent. 
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With shell-type transformers the coil grouping can be 
earily varied, and internal reactance voltages of from. 8 to 
10 per cent. for a 500-K.v.A., up to 12 to 15 per cent. for a 
1,000-K.v.a. transformer, can be obtained. Above these values 
magnetic shunts generally have to be resorted to in order to 
attain the extra reactance required. 

With core-type transformers the value of the reactance 
required is readily obtainable up to amy required value by 
means of the coil grouping and suitable spacing of the 
primary and secondary windings. 

This method was superseded by magnetic shunts con- 
sisting of a sheet or sheets of iron arranged concentrically 
between H.T. and L.T. windings. To avoid trouble due to the 
magnetic saturation of the magnetic shunts introduced into 
the transformer, a new type of magnetic shunt of muiltiple- 
gap construction was designed and patented by the amthors. 

A large number of transformers built with fiis type of 
magnetic shunt are in commission and building, ranging in 
size from 165 to 2,200 x.v.a. for 150 to 2,000-kw. rotary con- 
verters. - 

Transformers of this type give a high degree of utilisation 
of active material compared with the older types, and they 
are easily designed to have a straight-line volt-ampere charac- 
teristic. They also present a robust construction and have 
reduced losses and improved efficiency, with a resulting 
saving in annual charges. 

A transformer of this type compared with that of the old 
type, either with sandwich winding or saturated magnetic 
shunts, would have a copper or load loss of only about two- 
thirds of that of the older types, and a corresponding im- 
provement im efficiency. This type of construction is ilus- 
trated in fig. 6, and algo in fig. 7, which shows a built-up 
magnetic shunt for one side, of the core of a 1,650-K.v.a. 
transformer. 

The switching in and out of transformers may present 
difficulties unless the transformer is correctly designed. The 
correct way to switch in is slowly to close the switch, during 
which interval the distance between the contacts becomes 
smaller until the voltage causes the current to jump across 
the gap. This jump will take place at or near the point of 
maximum voltage, which is the point of the wave desired for 
minimum current rush. 

If the switch is closed at the maximum point of the volt- 
age wave no rise of voltage will be experiewced unless the 
core has residual magnetism. In. modern transformers the 
possible voltage rise will not exceed 1.6 to 1.8 times normal 
voltage unless the flux density is low, when it may reach a 
value up to 3 to 5 times normal voltage under adverse switch- 
ing conditians. This latter condition is rarely met with 
except in high-frequency transformers. A similar result 
occurs when switching out a transformer. Frequent or 
unnecessary switching should be avoided and transformer 
switches should be closed slowly. By taking the above pre- 
cautions it is quite possible to switch large and high-voltage 
transformers directly on to the line without danger. 

All transformers of moderate and high voltage should be 
dried out before beimg put into service. The insulation re- 
sistance should be measured during the drying-out period, 
and the values should: follow characteristics similar to the 
curve shown in fig. 8, which shows variations for oil-im- 
mersed transformers before, during, and after drying out, 
if the process is proceeding satisfactorily. 

*“* Megger’’ readings of the insulation resistance values, 
while useful, are not safe. 

It is desirable, as far as possible, to ship transformers in 
their tanks ready for service, the drying out being done 
before leaving the factory. 
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The Housing Problem in the United States.—According 
to the American Society for Electrical Development, because 
of the Government restrictions placed on building materials 
during the war, there have been practically no dwellings 
erected in the past two years. The average number of build- 
ings erected yearly before the United States entered into the 
‘war was between 300,000 and 350,000. Building contractors 
base their calculations for the next twelve months on the 
erection of not fewer than 700,000 new homes. There are 
said to be, in the city of New York alone, 30,000 families 
searching hopelessly for homes. And New York reflects the 
situation in other large cities. It was believed by many that 
there would be a surplus of labour, and that with restrictions 
off the prices of building materials would decline. On the 
contrary, labour wage is almost certain to remain at its old 
scale—if it does not climb still further; in fact, in the New 
York papers of March 20th appeared the notice of an increase 
of one dollar per day to all classes of labour in the building 
trades. This was the decision of Supreine Court Justice P. 
Henry Dugro, umpire, selected by the Building Trades As- 
sociation and the United Brotherhood of Carpenters and 
Jointers to consider their dispute over wages. It is certain that 
prices, in the future, will be at even a higher level. In addi- 
tion to the proposed construction of new houses, thousands 
of homes, more than the annual average number, are booked 
for remodelling, redecorating, and other renovating. In view 
of these facts, the Society for Electrical Development of New 
York. City has inaugurated a national campaign, scheduled 
for April 1st to May 15th, called “ Electrify Your Home,” 
‘which is intended to stimulate trade activities. 
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ELECTRIC FURNACE PRACTICE. 


Atv ajoint meeting of the InstrTUTION OF ELECTRICAL ENGINEERS 
and the IRON AND STEEL INSTITUTE on May 8th, six papers on 
electric furnaces were discussed. Abstracts of the papers are given 
below -— 


Electric Furnaces in the United Kingdom, 1918. 
By R. G. MERCER, M.LE.E. 


HIS deals chiefly with the operation and output of the 
aie Gen of Proeary. under actual working conditions. The 
main object is to give information which may tend to increase the 
general efficiency of electric steel furnaces in this country. 

There are installed, or being installed, 141 electric furnaces 
with a total capacity of 112,000 K.v.a. Of these, 24 are, or will 
be, used for Swedish substitute, cupro nickel, alundum, manganese 
copper, and ferro alloys. The remaining 117 are electric steel 
furnaces having a total charging and K.v.A.-capacity of 384 tons 
and 98,769 K.v.A. respectively, and a total nominal output of 
31,170 tons per month, based on five days a week, four weeks per 
month. Assuming that all these furnaces are working at full load, 
the total nominal output at the end of a year would be 405,000 
tons. 


TABLE I.—ELectrRIc STEEL FURNACES IN THE UNITED KINGDOM. 














| | Nominal 
Make MME | get otal, |. ‘Total tons 

° furnaces. | tons, size. K.V.A. bate a 
Electro-Metals ... Jes 27 73 20,274 6,740 
\Greaves-Etchells — 26 644 | 18,830 5,680 
Héroult ... 9.0 ove 45 | 1804 | 43,220 | 13,760 
Rennerfelt *e 4 7 | 1,895 760 
Snyder ... he 93 | 3,150 1,200 
Special ... 4 7. w 750 280 
Stassano... 2 2 600 240 
Stobie 5 454 10,050 2,600 
Total ou 27 eo, Se | 384 | 98,769 | 31,250 














The actual charge is in most cases, especially in the case of 6-ton 
furnaces, greater than the rated charge. The actual output, giving 
the best month’s output of each furnace is purposely taken, and is 
65 per cerit. of the nominal output. Assuming that the furnaces 
to be installed have an actual output of 65 per cent.,the actual 
output per month would be 2,028 tons, making a total of 7,047 tons 
per month, or 91,637 tons in the ladle per annum, for castings, 
against a total nominal output of 140,920 tons per annum. The 
furnaces are mostly working on day shift. The actual output is 
purposely taken from the best month's output of each furnace, and 
is 78 per cent. of the nominal output. Assuming these had a 
ratio of 78 per cent. actual to nominal output, the actual output 
would be 2,410 tons per month. These furnaces represent those 
sanctioned by the Ministry of Munitions of War and do not include 
those ordered since November, 1918, after which date sanction 
was not required. 

On the above assumption, we have in this country furnaces 
capable of producing a total possible output of over 300,000 tons 
of electric steel per annum with 98,769 K.v.A.. behind them. 
Taking the average output per month over a period of time we 
get very different results, as follows :— 


Nominal. Actual. % 
Castings ... oo one iain 7,720 3,557 46 
Geet ccs: bs peal tee ee 9855 59 


Comparing these with the best month’s outputs there is a differ- 
ence in each case of 19 per cent. Delays are largely responsible for 
this. 

The author found that while some users kept proper records of 
the operation and output of their furnaces, others confined them- 
selves to the output, and kept no proper records of current and 
electrode consumption or causes of delays. 

It was decided, therefore, to send out electric furnace log-sheets 
to all users, and to ask for fortnightly returns to be made to the 
Ministry of Munitions. Instead of giving full particulars of each 
individual heat. the total number over a fortnight was given. These, 
with the particulars previously given, were sufficient for the 
requiréments of the Ministry, and enabled the latter to note 
especially those furnaces which were not operating well, and the 
reason. The results are embodied in a number of tables in the 
paper ; the figures, taken over a period of one to six months, show 
the comparative performance of furnaces working as ‘nearly 
as possible on the same class of steel, and under similar conditions 
in the various steel works. 

In making comparisons the author considers it to be necessary to 
take furnaces having the same K.V.A. capacity, and not the rated 
charging capacity in tons. The heats per day in the table are the 
average number of heats taken over the whole period of 20 days 
a month, and include “ delays.” Under “ best month's output” 
the average number of heats per day are shown with “ no delays.” 

After a careful comparison of the various sizes and types of 
furnaces, the author has arrived at the results given in Table II. 
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TABLE II.—Ratines or ELEctTRIC FURNACES. 








verage Nominal 

Ingots or a KAV.As sous per or “ay bene get 

heat. day. 20 days. 
Ingots ew. 4 250 2°75 7 70 
Castings ... 4 250 2°25 8 80 
Ingots se 14 500 3°25 6 180 
Castings «... 14 500 3 7 200 
Ingots ... 2-24 650 4°25 5 220 
Castings ... 2-24 650 3°5 5 240 
Ingots ... | 3-34 850 5°75 4 280 
Castings ... 3-34 850 4°75 4 280 
Castings ...| » 5 1,000 4 5 500 
Ingots sv 6 1,500 75 3 360 
Ingots... 7 1,800 75 38 420 
Ingots ... 10 2,500. T5 3 * 600 
Ingots... 15 3,000 T5 3 900 




















The nominal output per month is based on the assumption that 
the weight of charge is equal to the rated charging capacity of 
the furnace. In actual practice, however, this is not the case in 
many furnaces. The 6-ton furnaces, for instance, take from 6°8 to 
10°2 tons per charge, on_the average. Consequently the actual 
output is increased, though the heat period would increase and the 
average number of heats per day might be less than the above 
estimate. The author sees no reason why the above outputs should 
not be easily reached under proper conditions. While it is difficult 
where there are a number of furnaces working together to arrange 
things so that they may be teemed as and when ready, it should 
not be difficult for a single furnace to get the necessary attention. 
Failure due to breakdown of generating plant and lack of spare 
plant occurred in one or two cases. The generating stations were 
working at their maximum capacity and were at times severely 
overloaded. Tho result was that when shortness of supply 
happened, the first plant to be shut down, with little or no notice, 
was the electric furnace. It was easier to shut down than a lot of 
small and not so important users. There is no doubt that all the 
users of electricity were doing important work during the war, but 
very much less consequental damage and interference would have 
resulted if the furnace user could have been kept going until he 
had at any rate a chance of cleaning his furnace so as to prevent a 
possibility of freezing. When this was pointed out the supply engin- 
eer always showed his keen appreciation and, although at his wits’ 
end to try to accommodate everybody, he most certainly gave the 
electric furnaces first consideration. The author thinks a debt of 
gratitude is due to the various corporations and other electric 
supply departments. Like the Navy they worked silently, and 
their existence was chiefly brought to mind when anything adverse 
happened. 

Delays due to breakdown of furnaces have been far too frequent. 
In the sas agg smn the tilting gear and general arrangement 
of electrode feed-gear on certain types have not been designed to 
withstand the conditions in a steel works. He has many records 
of stripping on the tilting gear, of stripping of the electrode gear, 
and every possible transformer trouble. The makers concerned are 
eliminating these bad features. If the reliability can be improved 
it will certainly pay the user to have his furnace brought up to 
date as far as possible. 

Water-cooled collars at the electrode entrance in the roof have 
been a source of constant trouble and delays. Their breakdowns 
are undoubtedly due chiefly to failure of water supply. 

Electrode holders of certain types also give a lot of trouble. 
Personally, the author has no use for a water-cooled electrode 
holder ; its use is an admission that it.is exposed to hot gases. If 
electrodes (especially amorphous carbon) are operated at a proper 
current density, and assuming they are not of inferior quality, the 
holder should be able to carry the necessary current without undue 
heating. Against this it may be argued, and with some reason, 
that where, say, a furnace is fitted with 14-in. amorphous carbons, 
which at a current density of 25 amps. persq. in. should carry about 
4,000 amps. each, the user nearly always runs them at 5,000 or 
6,000 amps. The user may say, in explanation, that he cannot 
otherwise get his heat in the furnace (there is plenty outside). The 
answer is that he should either put in a larger electrode if the 
furnace can take it or one be got for, say, 8-in, graphite, which 
with a current density of 100 amps. per sq. in. will enable him to 
run at 5,000 amps. per phase. It may further be argued (and 
again with some reason) that amorphous carbons are very often of 
inferior quality, and it very often happens that while one batch 
may be good the very next batch ‘out ofi the same heating furnace 
may be very inferior. : 

Table ITI shows the total amperes which amorphous or graphitic 
carbons should carry at a current density of about 25 to 100 amp. 
per sq. in. respectively :— 


TABLE III. 
Diameter of in.). Amperes electrode. 
Graphite. Se. Graphite. at Amorphous. 
‘5k 10 2,000 2,000 
6 14 3,000 4,000 
7 16 4,000 5,000 
8 18 5,000 6,500 
9 20 6,500 7,800 
10 —_— 8,000 —_ 
12 _ 11,000 a 


Some electrode holders are fairly reliable and efficient (without 
water cooling) where a reliable electrode economiser is fitted. The 


great difficulty is to find an economiser which will stand up in 
existing furnaces of the gallows-arm type fitted with amorphous 
carbon electrodes. The gallows arm comes down so close to the 
roof that a comparatively shallow economiser has to be employed. 


TaBLE IV.* 
K.V.A. .. “ve ne .. 250 450 650 765 750 1,200 1,500 2,600 3,000 
Ging. femme wcrc ie & Ro SB 8 6 7 10 12 
Best month's output, tons %6 1 266 237 279 «4852 493 357 791 
Units per ton én .. 768 770 695 7230 SIT 647 677 O45 869 
Heats per day ae . 6 6 8 #8 4 3 24 23 36 
Electrode dia., in... 4A 58G 4A 8G 8G 18A_18A 18A, 10G 10G 


Electrode consumption, 
Ib. pertoniniadle .. 17 2 47 126 18 30 100 30 12°9 


* This table is a summary of the best results. 
‘A = amorphous; G = graphite. 

The problem is not so difficult with graphitic carbon electrodes. 
Self-adjusting economisers demand attention periodically, and are 
not sufficiently fool-proof. The author's view is that after the 
maker has done his best to improve an existing furnace by such an 
addition, it is up to the user to see that proper care and inspection 
of the same are practised. The whole question of “ human ele- 
ment” is by far the most important in the operation of a reliable 
furnace. 

Of the gallows-arm type of furnace the Snyder can claim over a 
period an electrode consumption as low as 7 lb. of 4-in. graphite 
per ton of steel in ladle. The Héroult, Greaves-Etchells, and 
Electro-Metals have with economisers each shown a graphite con- 
sumption over a period of 13 lb. per ton. Of the furnaces having no 
gallows arm the Stobie shows an electrode consumption of 9-in. 
graphite as low as 6°5 lb. per ton over a period of 54 months. 

Low-tension conductors have not received the necessary atten- 
tion in the past. A current density of 750 amp. per sq. in. is ample 
for copper strip, for they are nearly sure to be run at a higher rate 
in actual practice. The maker should himself be responsible for 
all joints being properly made in the first’ instance, and should 
instruct the user to have them periodically inspected. 

Transformers are the most important part of the furnace install- 
ation. Until recently, two transformer makers have had the bulk 
of the furnace business. Breakdowns of both makes have occurred 
due to the makers not appreciating the very heavy service their 
apparatus would be called upon to stand up to. Notwithstanding 
recent improvements breakdowns, though less frequent, happened 
owing to causes quite outside the transformer maker's control, 

Automatic voltage and current regulators are going to help not 
only the transformers but also the power supplier. Woolwich 
Arsenal has a set running in conjunction with one of two 6-ton 
2,000-K.v.A. Greaves-Etchells furnaces. 

(To be continued, ) 


Discussion IN LONDON. 

Six papers were taken as read and discussed together. 
Mr. HarsorbD opened the discussion by explaining that 
there were always two stages in the process, first melting the 
metal and then refining #t. He was not competent to express 
an opinion as to which particular type of electric furnace was 
the best, that was a purely electrical question, but there 
was no difference from the metallurgical point of view. 
Unfortunately the induction furnace had not held its own, 
but he thought the problem to-day was still how to do away 
with the electrodes. Some steel makers used the Bessemer 
process for the first half of the process, and finished off by 
placing the molten metal in an electric furnace. In this 
way products equal to those produced by the open hearth 
method were obtained. In the speaker's opinion, some com- 
bination such as this would probably be found to be the 
best. With regard to melting ore in electric furnaces, not, 
much progress had been made, and the output was small. 
Until very cheap power was obtainable electric blast furnaces 
could not compete with the, ordinary furnaces, and he could 

not see any prospect of electric melting holding its own. 
Mr. A. G. Etuts pointed out that the total output of electric 
steel in England had not been given. The current used in 
a furnace was limited by the size of the electrode, whereas 
in open-top carbide furnaces up to 40,000 amps. could be 
. There was no limit to the ‘size of transformers that 
could be built, even up to 50,000 amps. He was glad to see 
that emphasis ‘had been laid on the necessity of making good 
jobs of transformer installations: He pleaded for simplicity, 
especially regarding connections and tappings; the latter should 
be brought right out of the transformer. In his opinion 
switchgear was much more likely to give trouble than trans- 
formers. ‘Much of the trouble with the latter in the past 
had been due to short capacity. The right size of trans- 
former had been arrived at mostly by trial and error methods 
with the result that transformers had not been made large 
enough. He did ‘not think it was necessary to brace trans- 
former coils in all directions, as it was quite a simple matter 
to determine in which direction coils would tend to move. 
Regulator tappings should always be brought outside the 
transformer so that it could continue working should the 
regulator break down. It was possible to obtain external 
regulation with 11,000 volts. : 
Mr. Camppett’s remarks were chiefly confined to the pro- 
duction of ferro alloys. In 1918 the whole of the country’s 
supplies of ferro chrome were produced electrically. Some- 
thing like 10,000 tons were produced, and 80 millions of elec- 
trical units were used. The manufacture of tool steel had 
also been very large, and it was his opinion that electric 
steel. equal in quality to crucible steel could be produced if 
equal care was taken in manufacturing. He thought that 
more attention should be given to electrical power contracts. 
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In Sheffield good work had been done, but no account was 
taken of power factor. It would be advantageous if a 
uniform method of charging could be adopted, this could 
consist of a fixed price plus power factor and coal clauses. 
With regard to the control of electric furnaces, it was pos- 
sible to have a master controller that would regulate a number 
of furnaces on one feeder, so that the whole could be con- 
trolled from the power station. | 

Sir Rosert A. Havrietp, F.R.S., congratulated the authors 
on the useful information ees had been collected in the 
papers. The whole thing turned upon the cost of power; 
it was essential ta have cheap power, and he hoped the 
national electricity supply scheme would have the desired 
result. This country would be m a very bad state indeed 
if that scheme did not give them really cheap power. In 
this country they were producing electric steel at a cost of 
between £2 and £3 per ton, whereas in Canada it was 
produced at 10s. per ton. Electric furnaces had been a 
very great help to his firm during the war, they had enabled 
them to make use of 100,000 tons of scrap metal which they 
would not otherwise have been able to utilise. He took that 
opportunity of thanking Mr. S. E. Fedden, manager and 
chief engineer of the Sheftield Corporation electricity under- 
taking, for his valuable help in getting the furnaces to work. 
The speaker’ S$ opinion was that electric furnaces had come 
to stop, but it was very desirable that they should have 
cheap power. In the U.S.A. they were using electricity not 
only for melting and refining metal, but also for annealing 
and such purposes; and it was therefore important to lower 
the cost of energy. A further point was that electrical heat 
was not the same as heat obtained from combustion; it 
was possible that deste heat had some effect on the 
molecular structure of metals. It was claimed by one manu- 
facturer that steel made in an ordinary furnace was im- 
proved by having an electric current passed through it while 
being cooled. He had examined samples of such steel, and 
although he had found no such superiority, that was no 
reason why the’claims should be discredited. 

Mr. W. M. Morpey said that reducing the cost of energy 
was not, in his opinion, necessary; it would serve a 
much more useful purpose if the amount of heat lost 
in the furnaces themselves could be reduced, and _ he 
thought a penalty should be imposed on steel makers 
for every unit wasted in this and other ways. These 
were matters beyond the electrical engineer; it was 
up to the user once he had got a good piece of appa- 
ratus to see that it was operated on the most economical 
lines. Another direction in which expenditure could be re- 
duced was by exercising care with the electrodes. Much 
could be done to save energy by furnace inspection, and the 
application of common sense, for instance, by the use of 
Stobie electrode economisers. He thought that the secret 
of the great growth of electric furnaces during the war was 
to be found in the word swarf. The experience gaimed in 
this way was very valuable, and would lead to still more 
in the near future. In reply to those who depreciated the 
electric furnace, he would say that the tide had risen, and 
still continued to rise, in spite of all that was said against 
such furnaces. He would like to know whether the in- 
duction furnace was really dead. A paper setting out not 
its merits, but its defects, and the exact reasons why it had 
failed, would be very useful. 

Mr. G. W. PartrripGe spoke as a supplier of electricity, 
and suggested that users of electric furnaces should exercise 
w little patience before they clamoured for cheap rates. He 
was of the opinion that if supply engineers were ane 

easonable time to make up for the lost time during the last 
ae vears in repairs and renewals, there was no reason 
why they should not supply energy at costs below 4d. per 
unit within the next three or four years. He thought that 
id. per unit was too low, but special rates for load factor 
were certainly desirable. After supplying power for rail- 
wavs, he thought electric furnaces would give them very 
little trouble, and an out of balance of 20 per cent. would 
make very little difference to an ordmary system. He was 
in entire agreement with the previous speaker as to the 
units consumed per ton produced. The importance of im- 
proving the-consumption was shown by the statement that 
the consumptions of the same types of furnaces varied from 
500 to as much as 5,000 units per ton of steel produced. 

Mr. Payne said that the point that struck him was that 
of costs. The cost of steel in the ladle varied as much as 
24 times for exactly similar types of furnaces. In his opinion 
there was no great difference in types of furnaces or the 
consumption of different types, the whole thing was a ques- 
tion or management. His advice would be always to adopt 
automatic control, and, except for small furnaces, to use 
transformers which could be repaired on site. 

A speaker said that electric furnaces had helped very 
greatly in Canada in dealing with large amounts of turnings 
and scrap metal. They had been able to make excellent 
steel from 100 per cent. turnings. With an installation of ten 
6-ton furnaces they had been able to produce between 391-400 
tons of steel per day at a consumption of between 550 to 
750 units per ton. There was no economy in electrical asp- 
paratus unless it possessed a high factor of safety. 

Another speaker said that some people attemnted to run 
down electric furnaces, but it was significant that when a 
steel maker installed an electric furnace he very soon made 
enough money to install a second one, and always did so. 









Major A. M. Taytor inquired whether single-phase fur- 
naces were likely to go ahead in the future, and, if not, was 
it solely because supply engineers favoured the three-phase 
load? He suggested that if a single-phase E.M.F., of any 
frequency whatever, were superposed at the generatiny 
station on a three- phase feeder, a single-phase supply of that 
frequency could be drawn off any point orf that feeder, and 
without materially unbalancing the supply on the three- 
phase mains. Existing three-phase transformers would be 
unaffected if the voltage wave were not too much deformed. 
On a 6,000-volt, three-phase system, if a single-phase E.M.F. 
of 1,500 volts were “injected ”’ into each phase at the 
generating station, as much as 4,500 kw. of single-phase 
energy (roughly) could be passed over a feeder designed for 
10,500 Kw. three-phase, without deforming the E.M.F. wave 
sufficiently to injuriously affect existing transformers. As 
regards the cost of power, Major Taylor had given very close 
attention to this matter a& few years ago in connection with 
the true “running cost’’ of energy put into large batteries 
(i.e., the net out-of-pocket cost of the energy supplied at the 
time of no peak, and with such limitations as would avoid 
creating a peak), and he had found it to be of the order of 
4d. per unit at fhe generating station. -This figure had, 
in his opinion, nearly sufficient margin to be allowed to 

stand, at present prices of if generation was on a big 
e poner scale. The cost of “ fixed charges ’’ on a 100 per cent. 
load “factor, which might be obtained with proper relays 
of furnaces working all night and all day, would probably 
only add another 4d. to 4d. He could not see why, 
even now, on a fairly large scale, energy could not be supplied 
between 11 p.m. and 7 a.m. at under jd. per unit, and the 
rest of the day at 4d. per unit. Elec trical engineers went 
through all this sort of experience 15 years ago with the 
motor load, and offered prices in order to get that load, which 
neglected all their old capital investments and labour com- 
mitments, and assumed conditions which seemed almost 

‘ideal’’; but they got the motor load, after which they 
found certain unexpected things develop in their favour. 
Let them have similar enterprise now, and it might bring 
unexpected advantages in its wake. Everything depended 
on the load factor and the making of a 100 per cent. load 
— was entirely in the hands of the furnace people them- 
selves. 

The authors of the papers reserved their replies to the dis- 
cussion for publication in the Journal of the Institution. 








ALL-METAL PASSENGER CARS. 
Ar the Institution or Civi ENGINgErs on April 8th two 
papers were read on the construction and equipment of all- 
metal passenger cars for British railways, with special refer 
ence to those in use on the Manchester-Bury section of the 
L. & Y. Railway. 

Mr. F. E. Gosey, O.B.E., dealt with the causes necessi- 
tating the change from timber to metal construction for the 
body of the car—the under-frame and bogie being already 
built of metal. Supplies of timber are now madequate, while 
metal is readily available; Board of Trade recommendations 
with a view to reducing the effects of accidents support the 
change; timber cannot be made literally fireproof, though 
jarrah is practically non-inflammable, and has been success- 
fully adopted for cable-troughing; and metallic construction, 
besides preventing fire, would render telescoping impossible. 
Very few wooden passenger-cars have been built in the 
United States in recent years. The only all-metal passenger 
cars constructed in Great Britain are those in use on the 
l.. & Y. Railway, Manchester-Bury electric service; these 
have centre corridors with vestibule gangways and doorways 
at the ends, and are 63 ft. 7 in. long by 9 ft. 4 in. wide. The 
metal body is built directly on the under frame, and is 
designed as a weight-carrying structure. All the panels are 
of aluminium, the roof being single No. 14 S.W.G., and the 
7g below the windows double-cased with No. 14 and No. 
18 $8.W.G. The window-frames are of aluminium. The floor- 
ing is of galvanised iron No. 22 8.W.G. riveted to the under- 
frame and covered with composition. 

In designing a metal car every detail has to be considered 
before issuing the drawings, as the various items have to be 
prepared in the machine shop before erection. The cars are 
built by the same staff_as wooden cars. Owing to the neces- 
sity for interchangeability of parts, and the different tools 
employed, the work is very different from the building of 
wooden bodies. As regards weight, the all-metal electric 
motor-cars of the L. & Y. Railway, seating 74 passengers, 
weigh (unloaded) 120,960 lb., compared with 114,240 Ib. for 
wooden cars seating 68, or 1,634 Ib. per seat compared with 
1,680 lb. The trailer cars are designed for conversion to 
motor-cars, if desired; deducting the additional weight (2,512 
Ib.) for this purpose, the comparison is 62,448 Jb. for 95 

assengers, or 643.7 lb. per passenger, as against 61,768 lb. 
for 97 passengers, or 636.7 Ib. per seat. 

The ests (excluding electrical equipment). show an in- 
crease of 5 to 8 per cent., ceteris paribus: Forty-six all- 
metal cars have been in service for three vears, running 
250.000 miles per car per annum. The under-frames and 
bodies have remained true and square, the materials have 
not corroded, and the cars are auiet.in running. Three 
collisions have occurred, from which it appears that the 











s 


_—_aes? + 


oO 


r- 
- 


od 
be 
re 
>*S- 


W- 
ill- 
ng 
nd 
ive 
ree 


the 





Vol. 84. No, 2,164, May 16, 1919.] 


THE ELECTRICAL REVIEW. 583 





damage is limited to the ends of the cars, the doorways and 
vestibules bear the brunt of the shock, and there is no diffi- 
culty in effecting repairs. ; 

Aluminium is preferable to steel for pass and roofing, 
showing @ return of 20 per cent. per annum due to saving 
in weight, and it requires less maintenance, being almost 
non-corrodible. After the car is built the steel work is sand- 
blasted en bloc to remove scale and rust and hold the paint, 
which is applied immediately afterwards; temporary bogies 
are used during this process. In the United States baking 
ovens holding a whole car are in use, temperatures ranging 
from 120 to 250 deg. F. being employed. < 

The author discusses designs of all-metal cars for main- 
line and suburbam services, recommending the open type of 
car. The most economical length of car is 634 ft., seating 
108 passengers, and weighing 5 cwt. per seat (trailer car). 
The all-metal open car has many advantages over wooden 
compartment cars, in width, weight, comfort, paying load, 
maintenance, safety, &c. Metal compartment cars‘ can be 
built in metal, but there are great advantages in combining 
the metal structure with the open-car design. . 

Appendixes show that the number of passenger cars in 
use on standard-gauge British railways in 1913 was 52,631, 
of which 1,019 were renewed in that year, at an average cost 
of £827. 

In the United States there were in 1917 64,816 passenger 
cars, of which 17,601 were of steel; the latter are increasing 
at the rate of 1,885 per annum, while the number of wooden 
cars in service is decreasing at the rate of 1,541 per annum. 





In his paper on ‘‘ The Electrical and Mechanical Equipment 
of the All-Metal Cars of the Manchester-Bury Section, L. and 
Y. Railway,’’ Mr. Georce Huaues, M.Inst.C.E., gave a full 
account, with numerous illustrations, of the apparatus in- 
stalled. The 1,200-volt current is collected from the live 
rail by shoes, which are directly connected with the main 
trolley-able running along each side of the car. A rotary 
transformer supplies current at 100 volts for the operation 
of the contactors, pump-motor, lighting, and auxiliary ap- 
paratus, with the exception of the heaters, which are supplied 
direct from the trolley-cable and effectively protected by an 
earthed metal cover. The Aspinall side-contact live rail has 
been adopted. For the housing of the trolley-cable, after 
trying many substitutes for timber, it was found that nothing 
was so satisfactory as jarrah wood, which will not burn 
with a flame, and smothers am arc when one is formed. The 
high- and low-pressure couplers between the coaches were 
designed by Messrs. Dick, Kerr & Co., Ltd., who were con- 
tractors for part of the equipment. 

All the 1,200-volt apparatus is housed in a high-pressure 
compartment with sheet-metal walls and door, the latter 
being interlocked with the main isolating switch, which can 
be opened only with the reversing-key of the controller. 
The rotary transformer is a compound-wound machine of 
10 KW. capacity, with a double-wound two-commutator arma- 
ture, and is attached to the under-frame of the motor-car. 
It is operated on the motor side by an automatic control- 
switch of the contactor type. 

The control equipment is of the shunt multiple-unit con- 
tactor type, arranged so that automatic or manual operation 
may be used at will in the forward position, and manual only 
in the reverse. By preventing the driver from exceeding the 
normal acceleration current the maintenance of the motors 
and gearing is reduced ; on the other hand, considerable atten- 
tion Is required to keep the relays and interlocking secondary 
contacts in an efficient working state. 

There are two master-controllers on each motor and trailer 
car, each berg only 8 inches wide, and weighing about 100 
Ib. There are nine positions of the controller-handle, and 
four of the reversing handle (manual and automatic ahead, off, 
and reverse). There are two main circuit-breakers on each 
car, which can be tripped or reset from the driver's compart- 
ment by 100-volt solenoids; there are also two groups of 
contactors on each motor-car, each group controlling two 
motors. Two motor cut-outs are provided, by means of which 
any motor can be cut out. The reversers, each of which 
controls two motors, are solenoid-operated. 

The motor-bogie is built up on the lines of the best loco- 
motive practice. gear-wheels are pressed on the axle 
and bolted to flanges cast on the running-wheels; the latter 
are 3 ft. 7 in. in diameter, and have Siemens-Martin open- 
hearth steel tires. A 9-ft. wheel-base is used. Each bogie 
is equipped with two 200-H.P. motors, with a gear ratio of 
2.36:1. The gear-wheel and pinion are mild steel forgings, 
owing to pressure of work in the steel foundry ; steel castings 
have given every satisfaction on the Liverpool and Southport 
line, having an average life of 250,000 miles. The teeth are 
of involute shape. Pressed-steel gear-cases have been found 
to give the best results. Half the weight of the motor is 
spring-borne. 

The motors are of 200-.P., on account of the heavier gra- 
dients in the neighbourhood of Manchester, and in order to 
maintain a high schedule speed: on the Southport line 150- 
H.P. motors were used. Other changes in design include the 
use of a solid field frame, improved ventilation, interpoles, 
the enclosure of the field and interpole coils in brass cases, 
larger bearings, and solid mica in ion for the armature 
coils. The field-coils are vacuum-impregnated, and are 
packed tightly into the brass boxes; experience shows that 


the cost of maintenance of brass-cased coils is negligible. 
For the field-frames the steel employed has the following 
composition : C, 0.11; Si, 0.32; 8, 0.07; P, 0.06; Mn, 0.82; 
this has a permeability of 250 at a flux density of 17,000 lines 
per cm*. The weight of the motor per H.P. 1s 36.92 lb. The 
tractive effort at 200 u.P., full field, is 2,850 lb., and the 
efficiency (through the gear) 88 per cent., the speed being 
2 m.P.H. Vacuum brake gear is used, operated by motor- 
pumps, of 5 H.P.; the motors run at 1,000 R.p.M. on 100 volts, 
and are controlled by a two-contactor starter and an auto- 
inatic regulator. If the driver releases the controller handle 
whilst running, the brakes are applied and current is cut 
off the main and pump motors. ‘ 

Signal bells and emergency lighting are supplied with 
current from storage batteries, either six ‘‘ Ironclad-Exide ”’ 
cells or ten Edison cells, capable of discharging at 150 amps. 
for 5 hours. Each motor-car is lighted with 33 35-watt lamps 
at 100 volts, and heated by 20 heaters in series at 1,200 valts, 
taking 7 amps. 

The equipment is inspec twice a week, and a weekly 
examination is made of the controlling gear, brushes, and 
commutators. Every six months a general overhaul takes 
place, the motors being taken out and the armatures re- 
moved, &c. Once a year the contactors and controlling gear 
are dismantled and put in order. This system has contri- 
buted to elficiency of service, the average total number of 
faults per month for the year ending July 31, 1918, being 
72.4, and the faults per 1,000 motor-car miles 0.78. A record 
of faults is kept, and is analysed, so that any particular class 
of fault that develops can be watched and remedied. Curves 
showing the results of train tests with a dynamometer-car 
are given in the paper, and appendixes give details of con- 
struction of the motors, the weights of the cars and equip- 
inents, the method of testing the 1,200-volt motors with a 
supply pressure at 400 volts (a modification of the Kapp-Hop- 
— test), and particulars of the train tests above-men- 
tioned. 
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NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Readers are invited to submit particulars of new or improved 
devices and apparatus, which will be published if considered of 
sufficient interest, 


Portable Welding Plant. 

A new company, to be known as the A.C. CuTTinG Aanp 
WeELpInG Co., Lrp., is putting on the market for the first 
time in this country an electric are welding plant which is 
a complete unit and portable, and takes its power supply 
from A.c. mains of any voltage or frequency. The outfit, 
which is made entirely in England, and protected by British 
patents, is furnished complete with welding handle, helmet, 
shield, switchboard, plugs, &c., and is ready to operate upon 
receipt. 

As this machine can be made to operate equally well on 

















Fic. 1.—PorrTAsBie A.c. WELDING Ser. 


any frequency, the equipment is immediately adapted to the 
power supply, whether at 25, 50, or 100 cycles, without 
changing any of its characteristics. Its operation does not 
depend on reactance or inductance in any way; the design 
of the transformer is such that all requirements of the arc 
are met automatically in the design of the machine, without 
moving parts of any kind. The machine can be made to 
te on any primary voltage, such as 220, 440, or 550. 

© apparatus can be connected in whatever way is most 
satisfactory to the power supply, thus reducing any possible 
disturbances in the circuit. Machines can be made which 
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will take power from more than one phase, although! that is 
not commonly recommended. As the maximum demand for 
this machine is less than 5 Kw. for welding, and less than 
10 Kw. for both cutting and welding, the unbalance of any 
one single-phase machine is ..negligible. The - largest -size 
weighs between 200 and 300 Ib., and may therefore be car- 
ried about by two men without difficulty. 

A well-designed transformer is naturally an efficient piece 
of apparatus, and the regulation used does not materially 
affect the eificiency, so that a very high electrical efficiency 
overall can be obtained. The makers im @ consumption 
of between, 1 and 2 Kw.-hr. per lb. of metal deposited. When 
the work is scattered and too large to be brought to the 
machine, the set can be wired from the high-pressure or 
primary side, whereas all other systems must be wired from 
the low-pressure or welding side, at a great disadvartage as 
to cost of copper and interference when welding. The only 
moving part is a self-contained cooling blower with bail 
bearings, requiring no oil. Constant watts mean a constant 
rate of heating, which is what is desired in welding; the 
current reduces with this machine. just enough -with the 
lengthening of the arc to supply practically constant watts 
to the aire. The amount of the watt input to the arc cam be 
adjusted to the work and electrode by means of an easily 
moved shunt in the magnetic field circuit, together ‘with 
voltage taps on the switchboard. The machine can be 
operated or left short-circuited continuously without undue 
temperature rise; m fact, the short-circuited primary power 
is less than the full-load Kw. 

Until the new company is incorporated all imfarmation 
regarding it and its products can be obtained fram Mr. F. 
Farquhar, c/o American Supplies Co., Ltd., 162, Great Port- 
land Street, London, W. 








NEW PATENTS APPLIED FOR, 1918, 
(NOT YET PUBLISHED.) 


led expressly for this irnal by Masses. Sevton-Jonss, O’Datt anv 
TEPHENS (successors to W. P. & Co., of London), Chartered 
Pateat Agents, 885, High Holborn, London, W.C. 1. 


10,453. “Safety device for securing terminal nuts on sparking plugs, 
accumulators, magnetos, &c.”" .D. Benpa, R. Fresuwater, F. P. Hovucwinc 
anD J. H. Petrincer. April 28th. 

10,483. ‘* Distributor or commutator for internal-combustion engines.” P. 
W. Corvess. April 28th. 

10,484. “* Safety locking-switch."" P. W. Coriess. April 28th. 

10,490. “‘ Treatment of zinc-bearing ores for recovery of zinc by electro- 
deposition.” Exectrotyric Zinc Co. April 28th. (Australia, April 27th, 
1918.) 

10,512, 10,514. “* Magnetos for internal-combustion engines.” C. F. Gop- 
win. April 28th, 

10,532. ‘* Transmitters. for wireless telephony.” H. J. Rounp, April 28th. 

10,533. “‘ Electric generators.” H. J. Rounp. April 28th. 

10,543. ‘‘ Timing gears for valve cams and magnetos for petrol engines.” 
Bb. Poynton. April 29th. 

10,550. “Ignition plugs for internal-combustion engines.” F. Umpiesy 
anp R. D. Umpcesy. April 29th. 

10,579. “* Electric light fittings.” C. E. Hirst & C. T. O’Catacnan. 
April 29th. 

10,603. ‘* Electric apparatus for indicating and repeating movements at a 
distance.” ScHNEmweR ET Cre. April 29th. 

10,608. “* Protective devices for electrical distribution systems.” Britisu 
Tnomson-Houston Co. (General Electric Co., U.S.A.) April 29th. 

10,613. _“* Electric filament projection lamps.” W. Wituiams. April 29th. 

10,618, ‘* Electrolytic cell, and method of operating same to produce oxides 
and powders of metals and alloys." A. E. Wurtre (Becker Bros.). April 29th. 

10,628. ‘“* Signalling apparatus for aerial traffic.” McKenzie, HoLianp ano 
WestincHouse Power Sicxat Co. & .L. H.. Peter. April 29th. 

10,644. ‘“* Electrical transmission disengaging lock switch.” J. J. Wuear- 
Ley. April 30th. 

10,692. “* Switches for electric bells.” T. B. Snare. April 30th. 

10,698. ‘“* Thief-proof switch.” R. W. Emerson. April 30th. 

10,709, 10,710. “* Telegraphy.” B. Davies & Eastern ‘Tevecrarn Co. 
April 30th. 

10,716. ‘“* Manufacture of lead-covered electric cables.” A. Orme & P. 
Roussitton. April 30th. 

10,721. ‘* Controlling supply of electric currents.” Js. Tavener. April 
30th. 

10,722, 10,723. “* Manufacture of insulating, &c., compositions.” F. J. 
Comin. April 30th. 

10,725. ‘* Electromagnets and apparatus employing same.” INTERNATIONAL 
Evecrric Co. & H. E. R. Roose. April 30th. 

10,737. “* Means for supporting shade of electric incandescent lamp.” ly 
G. Fiory. April 30th. 

10,755. “* Manufactere of manganese and its alloys in electric furnaces.” 
C. L. Lenom. April 30th. (France, January 8th, 1914.) 

10,769. ‘* Insulators."" British Tuomson-Houston Co. (General Electric 
Co., U.S.A.) April 30th, 

10,773. ‘* Sparking plugs.”” A. Lyonnet. April 30th. 

10,789. ‘‘ Sparking plugs for internalcombustion engines.” C. E. Tinson 
snp G. N. Travers. April: 

10,844. ‘“*‘ Sparking plug and terminal fitting.” J. C. Roe. May Ist. 

10,855. ‘‘ Electric radiators... J. R. Qusmy. May Ist 

10,857. “‘ Electrodes for electric welding.” A. C. Hype. May Ist. 

10,725. ‘ Electromagnets. and apparatus: employing same.” INTERNATIONAL 
E.ectric Co. April h. 

10,870, ‘* Presses for assembling parts of sparking plugs.’ A. Lyonner. 
May Ist. 

10,877. “* Magneto-electric machines.” C. T. J. Opperman. May Ist. 
mR - “Sparking plugs.” W. H. Norman & SourHeRN Transport Co, 
May ist. 





. “‘ Primary electric batteries.” LitHawops, Lrp., & 'A. N. Hazze- 
HURST. May Ist. 
10,910, ' ‘* Microphones or electric transmitters for submarine signalling and 
reception of subaqueous vibrations.” J. Garongr. May 2nd, 


10,926. “* Electric light, &c., lanterns.” Caste Accessories Co. & F. H. 
Reeves. May. 2nd. 

10,932. *“ Apparatus for lamp signalling in overhead wire systems of elec. 
trie traction.” A. M. Wuus & Breckne.t, Munro & Rocers. May 2nd. 

10,939. “* Electric heaters.” E. Detuiz, May 2nd. (France, September 
25th, 1918.) 

10,942. “‘ Electric generators and motors.” J. SHzpwerp. May 2nd. 

m a “Vibration galvanometers, oscillographs, &c.”” F. O. Hunt. May 
2nd. 

10,975. “ Arrangement for amplifying electric currents.” M. D. Dimr- 
RievitcH. May 2nd. 

10,986. ‘“‘ Transformation of polyphase currents in electric furnaces, &c.”’ 
J. Busy. May 2nd. . 

11,000. “ Apparatus for indicating failure of electric circuit... H. Jones. 
May 3rd. j 

11,008. ‘“* Process for coating wire, &c., with metals by electro-deposition.” 
S. O. Cowrer-Coies. May 

11,030. ** Automatic cut-outs for electric circuits... W. A. Cockxinc & W. 
E. Hean. May 3rd. 

11,032. ‘* Electrical resistance and manufacture of same."’ G. Turnock. 
May 3rd. 

11,038. ‘‘ Thermo-telephone receivers." A. Witiams & L. D. Wittams, 
May 3rd. 

11,086. ‘* Method of indicating, locating, and/or isolating faults in electric 
transmission of distributing systems.’’ ATELIERS De CONSTRUCTION OZFERLIKON, 
P. Dawson, F. W. Fawpry. P. Luper & G. WurTuricu. May 3rd. 

11,102. “Sparking plug.” HH. Wencer. May 3rd. (Switzerland, May 
3rd, 1918.) 

11,115. “ Electric switches.” G. Wicutrwick. May 3rd. 








PUBLISHED SPECIFICATIONS, 


The bers in parenth are those under which the specifications will be 
printed and abridged, and all subseq pr dings will be taken. 


i9is. 

7,091. ELECTROMAGNETIC SOUND RECEIVERS AND PRODUCERS. S. G. Brown. 
May 18th, 1916. (125,104.) 

8,003. UNDERGROUND ELECTRIC CIRCUIT-MAKING AND BREAKING DEVICE. E, 
Brodsky. June 6th, 1916. (125,134.) 

8,021. SyNCHRONISING OF FLASH SIGNALLING APPARATUS. A, W. Sharman. 
June 6th, 1916. © (125,135.) 

8,259. APPARATUS FOR MANUFACTURING TUBES OF SMALL DIAMETER. S. O. 
Cowper-Coles. June 12th, 1916. (125,142.) 

8,421. OpricaL SIGNALLING apparaTUs. A, W. Sharman. June I4th, 1916. 
(125,144.) 

8,957. ELECTRIC CONTROL ARRANGEMENTS: FOR THE CONVERSION OF FUNCTIONS 
FOR USE JIN CONNECTION WITH CALCULATING APPARATUS, AND FOR OTHER PURPOSES. 
H. R.. Wright. June 26th,. 1916. (125,165.). 








19:18. 
3,726. Execrric rurnaces. J. Bibby. September 2nd, 1918. (125,179.) 
3,925. NUMBER DIALS FOR AUTOMATIC AND SEMI-AUTOMATIC TELEPHONE SYSTEMS. 
Automatic Telephone Manufacturing Co,, Siemens Bros. & Co., Western Elec- 
tric Co., G. W. Moore & J. E. Collyer. March 6th, 1918. (125,183.) 
4,040. IGNITION CIRCUITS OF MAGNETOS. Compagnie Generale de Magnetos. 
September 29th, 1917. (120,191.) 
5,584. TELEPHONIC ATTACHMENT ‘FOR PHONOGRAPHS AND TALKING MACHINES. H. 
Okell: April 2nd, 1918. (125,195.) 
5,780. Exectric vamp Fitrincs. British Thomson-Houston Co. & H. C. 
Wheat. . April 4th, 1918. (125,197.) 
5,917. VACUUM ELECTRIC DISCYARGE APPARATUS FOR LIGHTING. British-Thom- 
son-Houston Co. (General Electric Co., U.S.A.) April 6th, 1918. © (125,201.) 
5,970. WITCHES FOR ALTERNATING-CURRENT ELECTRIC MOTORS. 
British Thoemoe-Houston Co. & W. P. Hamlyn. April 8th, 1918. (125,206.) 
6,138. EvectricaL switcnes. A. E. Read, J. E. Franks, M. Brooks & W. 
Compson. April, llth, 1918. (126,215.) 
6,146. E.EcTRIC SIGNALLING systems. H. Green. April 11th, 1918, (125,216.) 
} ) ECTRIC DISTRIBUTION HAVING STORAGE BATTERIES, ELEC- 
clean ‘auth, a THE LIKs. C. O. J. Montelius. March 24th, 1917. 
an RCUITS OF 
Me INDICATING IN CONNECTION WITH THE IGNITION. CIRCU 
BB pe J. Roberts. April 12th, 1918. (125,222.) 
6,256, Exectric resistances, Brush Electrical Engineering Co. & C. ©. 
Sutton. Aprii 12th, -1918. (Addition to 1609/17.) (125,225.) ; 
6,273. ELEecTric LIGHTING -appaRaTUS.” Benjamin Electric, Ltd. April 19th, 
1917. (115,030.) 
6,599. SYNCHRONOUS DYNAMO-ELECTRIC MACHINES. British Thomson-Houston 
Co. & R. D. Given. April 18th, 1918. (125,234.) 
7,659. Execrrica, retays, S. G. Brown, May 7th, 1918. (125,252.) 
7,727. Execrric pry satreries.. E. Armelin, May 8th, 1918. (125,254.) 
7,745. PRIZING OR ADJUSTING DEVICES FOR ELECTRICAL MACHINES AND TURBINES 
Brush Electrical. Engineering Co. (Aktiebolaget Ljungstroms Angturbin.) 
May. 8th, 1918. (425,555. 
9,745. ELectricaL FREQUENCY METERS. B. P. Romain. June 13th, 1918. 
— British Th H Co, (General 
> ECTRIC CIRCUIT BREAKERS, ritis omson-Houston Co, (Genera 
mn a USA) June 27th, 1918. (125,279.) 
15,060. Tuermostats. C. E. Hearson. September 16th, 1918. (125,316.) 
17,442. Exectric ruse switcues.' Edison Swan Electric Co. & F. Shergold. 
October 25th, 1918. (125,32d.) 
18,716. WINDINGS OF THE ARMATURES OF MAGNETO MACHINES. British Light- 
ing & Ignition.Co. & E..O, Turner. November 14th, 1918, ,(125,331.) 
18,819. ELECTRICAL HEATING ELEMENTS. G. Pate & N. C. Barrett. November 
16th, 1918. 125,332.) 
19,317. Evecrric time switcn. Landis & Gyr Akt. Ges. December 18th, 
1917... (121,594.) 
21,311. Macnetos. Compagnie Generale de Magnetos. July 12th, 1918. 


(125,342,) 

1919. 
2,366. E.ecrricaL AMUSEMENT aPPARATUs. S. J. Levi. January 30th, 1919. 
(125,352.) ‘ 
2,835! RoTaARY ELECTRIC CONVERTERS. [British Westinghouse Electric and 
Manufacturing Co. March 13th, 1918. (124,193.) 


German Export Trade Plans,—An Imperial Com- 
missioner is to be appointed for the promotion of German export 
trade and for'securing goods for sale abroad.— Zimes. 
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TO “ELECTRICAL REVIEW” READERS. 


We regret that recently a number of our readers have experi- 
enced difficulty in securing copies of The ELECTRICAL REVIEW. 
The reason for their disappointment is that our circulation is 
continuing to increase so rapidly that it is impossible for us 
to guarantee that any casual copies will be available after the 
hour of publication. In order to make sure of receiving one’s 
copy regularly as issued, a definite order should be placed with 
& newsagent, or subscription should be sent direct to the 
Publishers, ELECTRICAL REVIEW, LTD., 4, Ludgate® Hill, 
Leadon, E.C, 4, 


AN EXAMPLE OF INDUSTRIAL 
CO-OPERATION. 


“Tuk May number of Unity contains an article which is of 
unusual interest to all electrical engineers, inasmuch as it 
is a description of an experiment entered upon a couple of 
years ago by one of the largest electrical manufacturing 
concerns in the kingdom. ‘The article is written by Mr. H. 
Mensforth, C.B.E., the well-known General Manager of 
Works of the British Westinghouse Electric and Manu- 
facturing Co., Ltd. 

It is evident, not only from Mr. Mensforth’s article, but 
generally throughout industry, that there has been an in- 
crease of sympathy, and an appreciation of the need’ for 
co-operation, between the various groups of individuals 
engaged in industry. There is a tendency to realise the 
other fellow’s difficulties, which brings about a desire to 
help things forward. We may accept at once the axiom 
with which Mr. Mensforth starts out—viz., “ that the great 
majority of all classes of the population are both well- 
meaning and honest.” It is a great thing to get people to 
believe in their own honesty, for if a man believes himself 
to be upright, he is less likely to do anything which will 
besmirch his record in his own eyes. 

It is perhaps paradoxical, but it is true, that an increase 
of sympathy may initially manifest itself as an apparent 
increase’in antagonism. The appreciation of a difficulty 
brings about.a search for a method of overcoming it, and 
when this method is found, and appears to the finder to 
promise adequate solution of the problem, failure to apply 
it immediately is apt to produce great impatience, which 
may -show itself in various ways of varying degrees of 
unpleasantness. 

Mr. Mensforth “ is looking forward to the time when, in 
the consideration of the undertaking or execution of a large 
contract, it will be possible to have representatives from the 
body of the workmen, who can be consulted in connection 
with these matters, and who are in a position to signify 
their willingness to take a certain amount of responsibility 
and- interest in the proper execution ithereof.” He is, as 
this extract shows, very strong on the need for co-operation 
between the manual workers and the management, or 
direction ; but what, in this connection, is the precise 
position of the administrative staff, which might with more 
aptness be called the management? Does Mr. Mensforth 
think it safe to rely on their constant sympathy with, and 
support of, the employers’ interests? Who are “the 
representatives of the management” mentioned by him as 
members of the Works Committee? They are, of course, 
members of the staff, but they are not there to represent 
the views of the staff employés. Here, of course, we come 
right up against the outstanding defect in all such schemes, 


including the first Whitley Report itself. ‘Co-operation in 
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industry "—that is the magic word which is to bring about 
peace in the industrial world. But when the project is 
examined, it is found that two parties only are considered— 
viz., capital, or the employers, and organised bodies of 
workers, that is to say, the Trade Unions interested in each 
particular case. The article under discussion says that all 
members of the Committee, of course (our italics), with the 
exception of the management, are prominent Trade 
Unionists—none else can serve. We therefore have, on 
the one side, the Trade Unions, and on the other— 
not directors, not large shareholders, not bankers, but— 
members of the staff. 

This state of things brings many dangers in its train. 
The workers’ Trade Unions will naturally be suspicious of 
any attempt on the part of staff men to form Trade Unions 
for their own protection, for have they not always been 
brought face to face with these same men as the representa- 
tives of the employer class? This, we are sure, is the 
whole difficulty between the E.T.U. and the E.P.E.A., and 
various tactless statements on both sides have not tended to 
ease the situation. 

On this subject much might, and, indeed, ought to, be 
written, for the purpose of clearing away the haze that 
obscures the situation, but further consideration must be 
reserved for another occasion. 

While we believe that Mr. Mensforth has the root of the 
matter in him, and is, in general, proceeding on right lines, 
he none the less labours a few prevalent fallacies, to which 
we must take exception at once. The first is that the war has 
been a great teacher—for good, we suppose he means. The 
war has taught us nothing new that is good. Co-operation, 
brotherly love, mutual assistance, all of these were eternal 
verities before August, 1914. The war has taught men to 
make use of poison gas, of flame-throwers, and other means 
of wholesale slaughter, and these are new. Necessary, we 
admit, but wholly evil. 

The second fallacy is that it is the war that has taught us 
that the average Briton can be led, but not driven, and the 
third is that the same teacher has brought out the value of 
proper team work. A moment’s consideration of the 
thousand-year development of our Empire will show that, 
whatever may be new under the sun, these truths were truths 
from the beginning, and will remain truths for ever. 








Tue Government scheme-ffor the re- 
organisation of electricity supply on a 
totally new basis, if it is carried out, will 
have many effects quite apart from those which are con- 
templated in the Bill, and some of these will be as unwel- 
come as they are unexpected. It is only when the car gets 
under way that the presence of sand in the bearings makes 
itself known and puts the brake on progress. The Elec- 
tricity Supply Bill which is now before Parliament com- 
mends itself to us as, in the main, a sane and moderate 
measure by which great benefits should be conferred upon 
the industry and upon the public generally ; but it is open 
to amendment, and now is the time to find out its weak 
points and to anticipate not only its direct results but also, 
if possible, those remoter and less obvious consequences 
against which safeguards should be provided. 

One of these undesirable effects was recently brought to 
our notice by a well-known central-station engineer, who 
fears that the appointment of Electricity Commissioners 
and District Electricity Boards will inevitably bring with 
it a tendency towards that baneful effect which is in- 
variably the offspring of bureaucratic control—namely, the 
repression of initiative and originality. It is a phenomenon 
which is by no means peculiar to State or municipal control, 
though it attains to its most luxuriant growth in the former ; 
it is found also in any large industrial organisation of 
long standing, such as a great railway company or a huge 
manufacturing concern, and if it does not actually sprag 
the wheels, it certainly acts as a brake on progress. 

Granted that there are honourable exceptions—that some 
big firms endeavour to encourage their staffs, from the chief 
to the office-boy, to put forward new ideas and to point out 


The Danger of 
Bureaucracy. 


defects in current practice—even in such cases it is well- 
known that the disease can be only partially eradicated ; 
there are always some officials who frown upon the 
presumption of their subordinates when the latter broach 
suggestions for improvements, and either suppress new 
ideas altogether as impracticable or because “we tried 
that long ago, and it wouldn’t work,” or seek to appropriate 
them for their own benefit. 

Now, as our friend pointed out, the new scheme while 
subdivided territorially, will, nevertheless, constitute a 
single huge organisation extending from the Commissioners 
to the labourers, and after a time—when the spirit of 
bureaucracy has permeated the whole mass—it will become 
an offence for anyone but a highly-placed official to have 
any ideas of his own as to how things should be done ; 
those who wish to retain the goodwill of their superiors will 
not disturb their equanimity by proposals of reform, no one 
will dare to communicate signed articles to the technical 
Press, and the subject of electricity supply will become a 
closed book to all who are outside the industry. As 
initiative will be restricted to the higher-placed officials, 
who are necessarily the older members of the profession, 
and, consequently, more cautious and less fertile of ideas 
than the juniors, technical progress will be slow and 
timorous. How often does a young railway official pro- 
pound a new idea? If he does not mind his P’s and Q’s, 
he knows very well that he will be rewarded with the 
“sack.” A similar spirit prevails in the Post Office, which 
has also taken the telephone industry under its wing, with 
consequences which are notorious. 

How is this very real danger to be avoided? In his 
paper before the Society of Arts, of which we give an 
abstract elsewhere, Mr. J. S. Highfield points out the 
importance of providing a margin of profit to be applied 
to -research, and this appears to offer unquestionable 
advantages: we would add that the policy should be 
adopted of providing facilities for every man engaged in the 
industry to have direct access to the controller of the 
research departments, with the certainty of appropriate 
reward in the event of his ideas being utilised. But even 
this leaves it open to the inventor’s immediate superiors to 
vent their jealousy on him in one way or another for 
daring to be cleverer than themselves. It is a serious 
question, and we commend it to the notice of those who are 
piloting the Bill through Parliament. 





In the course of a leading article in 
our issue of March 2th of this year, we 
commented on the fact that many 
American tramway undertakings were in great trouble 
because their revenue was insufficient to_meet the enhanced 
expenditure arising out of war conditions. This state of 
affairs is, unfortunately, not confined to American tramway 
systems, but the majority of people are unable to increase 
their incomes by the direct means at the disposal of those 
concerns. - 

We remarked that it had been found that increasing the 
fares did not bring about a proportionate increase in the 
revenue, and it seems that there are more reasons than one 
for this disappointing result. If fares are too dear, 
passengers adopt other means of locomotion ; but America, 
ever to the fore in introducing novelties, has developed a 
new type of conscientious objector. This product of the 
times takes his ride, but refuses to pay the fare, and we are 
told that in the one City of Columbus, Ohio, during the 
months cf September and October, 1918, no fewer than 
three million ngers took this line of action. 

This reveals a condition of fatuity which surely cannot 
be allowed to last. At the moment of writing we do not 
know what is the population of Columbus, jut it is quite 
clear that these passengers do not consist of three million 


Conscience in 
a New Form. 


different persons. There must be a considerable amount of 


repetition joy-riding going on. Are one-man cars used ? 
If so, it is questionable whether the economy thereby 
gained is commensurate with the loss that seems to be 
permitted. 

We shall watch the American traction papers with 
interest for the solution of the difficulty. 
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THE ELECTRICAL EQUIPMENT OF THE U.S.S. “NEW MEXICO.” 


Tue April issue of the General Electric Review is devoted 
almost wholly to an exhaustive account of the equipment 
of the U.S.S. New Meriee, the first battleship propelled by 
electric power. Three sister ships—the California, Mary- 
land, and West Virginia—are being similarly equipped, 
and a number of 35-knot battle cruisers are under con- 
struction, each of which will have power .plant six times 
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Fig. 1.—SEcTION oF Movork SLoTs. 


more powerful than that of the New Mexico. The accom- 
panying particulars and illustrations are derived from the 
journal above. mentioned. 

The qualities which led the U.S. Navy Department to 
make this*important departure from the usual practice were 
the great flexibility afforded by the electrical method of 
propulsion in the arrangement of the equipment, and the 
economy of fuel, which may amount to as much as 30 per 
cent. The reliability of the electric drive had already 
been demonstrated by the performance of the U.S.S. 
Jupiter, which had only been delayed once during the past 


materially superior—especially in the case of battle-cruisers. 
As regards safety from torpedoes and gunfire, the electrical 
system has an enormous advantage over all other types of 
machinery, and greatly facilitates the designing of the 
ship to afford protection against such risks ; here, in fact, 
is found the main reason for the adoption of electrical pro- 
pulsion. Incidentally, the motors can be placed far aft, - 
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Fig, 2.—SEcTION or TURBINE. 


shortening the main shafting, the boilers can be grouped 
round the generators with short and direct steam piping, 
the various items of plant can be isolated in water-tight 
compartments, and the lay-out generally can be designed on 
the most convenient lines. 

Turning to the installation on the New Mexico, it is 
interesting to observe that the design of the whole plant is 
dominated by the characteristics of the propellers, and that 
the solution of the problem las been found in the field 
excitation of the main generators, involving a wide 
departure from ordinary practice. While the continuous 




















. Fic. 3.—U.S.8. “ New MExIco.” 


Tonnage, 32,000 tons; speed, 21 knots; power, 31,000 u.r.; armament, 12 


14-in. guns four turrets. 


five years by trouble with the electrical equipment, and 
then only for a few hours, repairs being effected by the 
ship’s own staff. The complete independence of the pro- 
pelling motors and the generators from one another is a 
most valuable feature in case of injury to any item of- the 
plant, and the facility of reversal of the propellers without 
reversing the direction of rotation of the turbine or 
generator perfectly solves a difficult problem. There is no 
great. difference between the electrical drive and geared 
turbines in respect of weight or space occupied ; at full 
speed the latter have a slight advantage in economy, but at 
the lower speeds more generally required, the former is 





Fic. 4.—STEAM AND FIELD 
ConTROL LEVERS. 


output of a turbo-generator is limited by heating, the 
maximum momentary output depends upon the excitation, 
varying approximately as the square of the field current ; 
and assuming that the generator and motor are designed to 
work together under the most advantageous conditions, the 
maximum power of the motor thus depends upon the field 
excitation of the generator. 

The motors on the Jupiter were of the slip-ring type, 
but for the New Merico squirrel-cage motors of special 
design have been adopted. The rotor contains two squirrel 
cages, of high and low resistances respectively, and so 
inductively related that the high-resistance cage produces a 
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high reversing torque, whilst the other provides a low- 
resistance path for the current at full speed. The charac- 
teristics of the motor are so co-ordinated with those of the 
propeller, together with the excitation of the generator, 
that a quick reversal of the propeller is ensured—a matter 
which is by no. means so simple as it might appear. A 
section of the stator and rotor slots is given in fig. 1. 

















Fic. 5.—STaToR OF GENERATOR. 


The turbines are of the Curtis impulse type, with 10 
admission valves to the first-stage nozzles, and 10 stages, 
and operate with steam at 250-lb. gauge pressure, super- 
heated 50° F., and an absolute back pressure of 1°5 in. of 
mercury. A section of the turbine is given in fig. 2, which 
shows that it is axially very short, the over-all dimensions 
of the turbo-generator being 34 ft. 10 in. x 10 ft. 2 in. 
wide and 12 ft. high. 


and generator base castings are replaced by a stiff structural 
steel foundation built into the ship’s framework. A view 
of the stator is given in fig. 5. 

The motors are wound with circuits giving 24 and 36 
poles, according to the connections ; with the former number 
the speed reduction is 12: 1, and with the latter 18 : 1. 
To give intermediate speeds the speed of the generators is 
varied over a range from 1,440 to 2,100 R.P.M. (10 to 21 
knots). 

During the operation of reversal, which is always done 
on the 36-pole connection, at maximum speed, an excess 
excitation of 60 per cent. is applied to the generator field, 
and the line current rises to about three times the steady 
running value; the whole operation oceupies 20 seconds, 
but the excess excitation is applied for only eight seconds. 
A\ very complete system of forced ventilation is provided 
for the generators and motors. 

The winding of the motor stators is so designed as to 
give a balanced two-phase distribution for either 24 or 36 
poles, with eight terminals. The rotor, as already explained, 
has two squirrel-cages, the end connections of which are 
seen in fig. 6. 

The bars are driven into close-fitting slots without 
insulation, to allow the heat to flow freely into the rotor 
iron; the outer cage is of high-resistance metal, short- 
circuited by copper end-rings, into which the bars are 
brazed,.these rings also being closely in contact with the 
rotor body. This is of importance during reversal, when 
the greatest amount of heat is generated in this winding, 
and the heat capacity of the rotor iron is thus utilised to 
keep the bars cool. The sections of the end-ring are joined 
together with expansion joints of laminated copper. 

The inner cage is of copper bars electrically welded to a 
copper ring; as this winding remains cool under all 
conditions of running, no expansion joints are provided 
in it. 

The complete motor is shown in fig. 8; it is rated at 
6,700 H.P. at 4,000 volts on the 24-pole connection, and 
2,050 H.P. at 2,800 volts on the 36-pole connection, with 
an overload capacity of 8,875 H.P. at 173 R.P.M. At speeds 























Fig. 6.—DETAIL OF RoToR WINDING. Fic. 7..—RoTor or Inpuction Motor wIitH 





Fic. 8.—CoMPLETE Moor. 


DOUBLE SQUIRREL-CAGE, 


The generators, rated at 10,500 K.v.A., at. 78 per cent. 
power factor, and 13,500 K.v.a. at the full speed of the 
ship, operate at a maximum frequency of 35 cycles per 
second, 2,100. R.P.M.; they have an overload capacity of 
25 per cent. (16,850 K.vV.4., at 78 per cent. power factor), 
for four hours. The stators are wound two-phase, and the 
circuits can be connected in two ways, giving 3,000 and 
4,240 volts respectively. All speeds up to 17 knots are 
obtained by the use of one generator with the low-voltage 
connection, feeding the four motors; for higher speeds 
both generators are used, with the high-voltage connection, 
each feeding two motors. The efficiency at a load and 
speed corresponding to 10 knots is 95 per cent., and at 
21°5 knots 97 per cent... The generators are in general of 
similar design to land machines, except that the turbine 


from 8 to 15 knots the four motors are operated on the 
36-pole connection from one generator; from- 15 to 17 
knots, the same on the 24-pole connection ; above 17 knots, 
two generators are used, each separately feeding two motors 
(the generators are prevented by interlocking gear from 
ever being put in parallel). The control gear is in itself an 
elaborate equipment, being provided with a great variety 
of interlocks to prevent wrong connections, and is described 
as the most intricate and important part of the equipment. 

Two 300-Kw. turbine-gear-driven exciting sets are 
provided, generating at either 120 or 240 volts, and two 
motor-driven boosters, one for each generator field, which 
ean raise or lower the voltage by 60 volts. The main 
cables have a fibre core, pure rubber insulation, and.« 
covering of asbestos braid filled with fire-resisting, paint, 
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and are protected with sheet-iron covers. The cables 
carrying direct current are ‘insulated with pure rubber, 
lead-covered, and armoured with galvanised steel wire. 

In addition to the propelling equipment, a complete outfit 
of electrically-driven auxiliaries is provided, embracing 
circulating, air, and hot-well* pumps in duplicate, four 
lubricating-oil pumps, oil coolers, and blowers for ventilat- 
ing the.main motors. The total weight of the complete 
plant, with spare parts, was guaranteed not to exceed 700. 
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tons; the actual weight was 590 tons. The steam con- 
sumption was guaranteed not to exceed the following figures 
with dry saturated steam at 250 lb. per sq. in. (gauge), in- 
cluding the auxiliaries :—At 10 knots, 15°38 Ib. per shaft 
H.P.-hour ; at 15 knots, 11°57 Ib. ; at 19 knots, 11°32 Ib. : 
at 21 knots, 11°53lb. Heavy penalties were attached to 
these guarantees. 

The contract price for the complete plant was $431,000. 

Gunfire tests were carried out, including the discharge 
of all the 12 14-in. guns at the same instant, but no effect 
was observed on the electrical equipment or the turbines. 

The official trials of the equipment were carried out on 
December 16th-18th, 1918. Owing to overloading which 
increased the displacement by 1,000 tons, the power required 
to, drive the ship was greater than was anticipated, 
amountingto 31,000 H.P. at 21°25 knots, at which speed a 
four-hour trial was run. The results were regarded as 
highly satisfactory. As the normal conditions did not 
obtain, the steam consumption was somewhat above the 
cuarantees at the higher speeds. 











A.C. Arc Welding.—The advantages of a.c. compared 
with p.c. for metallic arc welding are pointed out in the Zlectrical 
World with considerable bias in favour of the a.c. system. It is 
claimed that the efficiency of a.c. welding is higher (1 lb. of metal 
being deposited for less than 2 Kw.-hours). It is said that the 
power factor ranges from 35 to 65 per cent. in welding, and from 
65 to 90 per cent, in cutting. Finally, it is pointed out that the 
user pays for KW.-hours regardless of power factor. This is still 
the casé in most supply areas, but the evil effects of low power 
factor are becoming generally appreciated, and it is probable that 
tariffs penalising low power factor will become common. 


WAGE SYSTEMS IN RELATION TO 
EFFICIENCY. 


By Masor E. A. PELLS, R.F. 


Goop work claims good wages, and it is obvious that it 
can profit no one if the value of the work done is less than the 
payment received by the worker. Many and varied are the 
methods that have been evolved from time to time by 
employers to get the best from their employés and yet to 
give them an equitable reward. Whatever the system of 
pay may be, it is laid down in a special clause in the 
Factory Act (S. 116, F. and W. Act, 1901) that all 
workers must be supplied with a clear explanation of the 
wage system under which they are paid. It is also to the 
advantage of the employer to.do this, as nothing causes 
dissatisfaction quicker than for the workers to get the 
impression that they are being swindled in some way. To 
procure a proper day’s work, the reward in pay must be 
sufficient to make the operative work willingly and to 
enable him to live well and comfortably, so that his 
efficiency is not impaired by ill-health. The method of 
payment that is most common is payment by time, and this 
has been considered satisfactory from the point of view 
of many, and has in some cases, with suitable environment 
and good faith on the part of employers and employés, given 
very good results. But one cannot get away from the 
remarkable fact that actual results in certain munition 
works showed a 24 per cent. increase on day shift, and 40 per 
cent. on night shift, in output on the introduction of piece 
rates. 

The piece-rate method of pay is much more satisfactory 
to the employer and the industrious employé, but is viewed 
with disfavour by the “weaker brother.” It is usually in 
the fixing of piece rates that the employer and worker find 
themselves at loggerheads, and it is in this direction that 
Trade Unions could prove useful by appointing members on 
a combined committee of employers and employés to fix 
the piece rates for their particular industry. If this were 
done, it could not but work satisfactorily, as the rates 
would hold good throughout the trade, and there would not 
be the undercutting which has been one of the greatest 
curses in the industrial world. 

The whole ‘of the blame for cutting rates should not 
be placed on the employer, for he has often been tempted 
by the worker to do.that which he had originally not the 
slightest idea of doing. Rates fixed by a combined com- 
mittee would be far more likely to be quite equitable, and 
therefore more satisfactory, to the whole industry concerned. 

However, although piece-rate methods of pay commend 
themselves as being payment for value received, yet there 
are several objections to them. Where accuracy is very 
important there is always the danger of scamped work, 
and it is only by careful inspection that quality can be 
ensured as well as quantity. Another drawback is that 
they do not give you a method of reward by which you can 
get the best out of your employés. In other words, they 
encourage the wrong workers. What is needed is a system 
of wages which has the effect of especially encouraging the 
weaker workers, yet without discouraging those who are in 
“championship form.” 

The Gantt bonus system comes into this category, and is, 
therefore, in my opinion the best. It is easily explained 
and understood, being perfectly straightforward, and is 
therefore best from the point of view of efficiency. All 
workers completing their task in the working day receive 
a bonus and also a piece rate for all work over. Any 
worker who does not complete the task still receives the 
regular time rate for that kind of work, so that the weaker 
worker is not completely discouraged ; but with the assist- 
ance of the special foremen detailed to instruct, he will very 
soon succeed in completing the task satisfactorily in the 
time allowed, which is usually about 160 per cent. of the 
standard. The Towne Halsey premium-bonus system is 
similar in general idea, the difference being that the work 
done beyond the task is not paid for by piece rates, but by 
a correctly calculated and scheduled bonus increasing in 
direct ratio to the output. 
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The criticism levelled at these systems by the exponents 
of the Rowan premium-bonus system is that they are not 
correct scientifically, and the principal advantage they put 
forward on behalf of the Rowan system is that being calcu- 
lated scientifically it protects the worker from himself, as 
up to 150 per cent. efficiency the bonus is an increasing 
amount, but past this point it is a dropping curve. .My 
objection to this system is the difficulty often experienced in 
explaining to the worker the reason for the payment getting 
smaller again. In works where standards have been very 
successfully fixed, and very few workers reach 150 per cent. 
efficiency and none ever exceed it, this objection does not 
arise, and the introduction of this method of payment has 
given very good results. 

Profit-sharing is a very beautiful idea, but the reward is 
usually such a long time deferred that it very often misses 
its object completely as an encouragement to increased out- 
put. This especially applies among the lower-grade 
workers. 

Some employers have given bonuses for good time- 
keeping, but good time-keeping does not necessarily mean 
good and efficient work. ‘The question of the best wage 
system for the character of work and type of worker is a 
matter for careful study ; whatever system is used, the 
study of wages paid, increases, &c., is very useful, and 
enables the management to investigate any apparent limita- 
tion of output. In all questions of wages the principal 
thing to keep in view is the effect of a “square deal,” 
and the whole question revolves on general social, economic, 
and hygienic considerations. 








TRADE STATISTICS OF BRAZIL. 


Tse following figures show the imports into Brazil of elec- 
trical and similar goods during the year 1917. The figures for 
1916 have been added for purposes of comparison, and notes 
of increases or decreases, as the case may be, are given :— 

Dollars. Dollars. Dollars. 








1916. 1917. Inc. or dec. 

Dynamos and electrical generators.— 

From United States it 13,500 36,000 = 7,500 
» Great Britain hea 7,000 — _ 7,000 

Switzerland ws 26,000 55,000 + 29,000 
Other countries ... 6,500 16,000 t 9,500 
Total... oo” 83,000 107,000 4 24 OOO 

klectric motors.— 

l'rom United States ai 42,000 100,000 + 58,000 
Great Britain a 28,000 18,000 10,000 

» Switzerland hd 40,000 29,000, 11,000 
Other countries ... 13,000 21.000 + 8.000 
Total... aS 123,000 168,000 4 15,000 

Transformers.— 

Irom United States” ... 131,000 91,000 — 40,000 
Great Britain ha 14,000 4,000 10,000 
Other countries... 7,000 12,000 + 5,000 

Total... ee 152,000 107,000 15,000 

Other electrical machinery.— 

From United States ... 876,000 1,349,000 + 473,000 
» Great Britain al 128,000 =129,000 a 1,000 
oe France on oi 37,000 24 000 13,000 
» Other countries ... 85,000 92,000 + 7,000 

Total... ... 1,126,000 1,594,000 + 468,000 

Steam engines.— 

From United States ‘ii 2,000 1,000 - 1,000 
» Great Britain ae 11,000 1,000 — 10,000 

Other countries ... 4,000 3,000 - 1,000 
Total... on 17,000 5,000 — 12,000 

TIwdustrial machinery.— 

From United States “ 288,000 488,000 + 200,000 
» Great Britain a 315,000 229 000 — 86,000 
»  Hrance “— £% 54,000 84,000 + 30,000 
; Other countries... 101,000* 51,000t — 50,000 

Total... a 758,000 852,000 + 94,000 


* Sweden, $35,000. t Italy, $5,000. 

















Dollars. Dollars. Dollars, 
1916. 1917. Inc. or dec. 

Motors, gasoline, kerosene, &c.— 

From United States te 41,000 29,000 — 12,000 
Great Britain 3 8,000 6,000 - 2,000 
Switzerland Pu 15,000 44,000 + 29,000 
Other countries... 150,000 7,000 — 143,000 

Total ~ ie 214.000 86,000 — 128,000 

Motors, n.0.e.— 

From United States bis 40,000 64,000 + 24,000 
,» Great Britam = 16,000 10,000 - 6,000 
» Sweden ike am 19,000 — — 19,000 
» switzerland de 32,000 36,000 + 4,000 

Other countries .. 1,000 10,000 + 6,000 
Total... a 111,000 120,000 + ~- 19,000 

Hydraulic pumps and accessories.— 

From United States £ 56,000 76,000 + 20,000 
Great Britain ub 11,000 11,000 — 
Other countries... 24,000 18,000 - 6,000 

Total... oii 91,000 105,000 + 14,000 

Other machinery (except textile and agricultural).— 

From United States a 936,000 1,597,000 + 661,000 
Great Britain ce 331,000 ~ 223,000 — 108,000 
France és oe 97,000 38,000 — 59,000 
selgium ES i 3,000 -— — 3,000 
Italy a : 21,000 6,000 — 15,000 
Switzerland a 82,000 136,000 + 54,000 
Sweden : : 55,000 108,000 + 58,000 
Other countries... 77,000 198,000 + 121,000 

Total 1,602,000 2,306,000 + 704,000 

Electric wire or cable. 

From United States — 381,000 722,000 + 341,000 
Great Britain ee 34,000 19,000 — 15,000 
Italy lg Ra 25,000) 21,000 —° 4,00 
Ovher countries... 9.000 638,000 + 59,000 

Total... o>. 149.000 — 830.000 + 381,000 

Wire, copper, clectrical.— 

From United States ... 342,000 346,000 + 4,000 
» Great Britam ha 9,000 2,000 — 7,000 
,» Other countries ... 5,000 13,000 + 8,000 

Total... awed 365,000 361,000 + 5,000 

Wirz, copper, n.0.e.— 

From United States -_ 85,000 149,000 + 64,000 
» Great Britain ae 8,000 , 9,000 + 1,000 
», Other countries ... 1,000 L,000 - 3,000 

Total... ve 97,000 159,000 + 62,000 

Wire, copper, uninsulated.— 

rom United States ; 27 000 19,000 " 8,000 
Great Britain 2,000 _ 2,000 
Other countries... 1,000 — -- 1,000 

ca 30,000 19,000 — 11,000 


Telegraph and telephone posts, and bridge 
and fence material.— 

















rom United States 52,000 59,000 + 7,000 
Great Britam 73 000 1,000 _ 72,000 
Total _... te 125,000 60,000 — 65,000 
Insulators.— 
rom United States 53,000 71,000 + 18,000 
Great Britain oe 17.000 27 000 + 10,900 
Wther countries p 5.000 1,000 on 1,000 
Total... -_ 75,000 102,000 + . 27,000 
Kilectric lamps.— 
From United States = 237,000 370,000 + 133,000 
» Great Britain af 14,000 17,000 + 8,000 
Holland ily hee 40,000 55,000 + 15,900 
Other countries... 21,000 13,000 -- 8,000 
Total . .:. _ 312,000 455,000 + 148,000 
Scientific instruments.— 
From United States bee 48,000 64,000 + 16,000 
France wd asia 20 000 10,000 — 10,000 
» Great Britain aa 20,000 14,000 _ 6,000 
», Other countries ... 12,000 18,000 oS 6,000 
Total... oa 100,000 106,000 “+ 6,000 








Denmark-Sweden Tunnel.— The proposed tunnel to 
connect Denmark and Sweden will start on the eastern side of the 
Amagar Island, says the Engineer. Construction will, however, be 
commenced by sinking shafts on the island of Saltholm. The 
tunnel will be 11 miles long, and the total length of the railway 
will be 314 miles. 
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ELECTRIC FURNACE PRACTICE, 
(Continued from page 581.) 


The Booth-Hall Electric Furnace. 


By W. K. BOOTH. 


(Abstract of paper read halies the INSTITUTION OF ELECTRICAL 
ENGINEERS.) 

It is the purpose here to describe a new type of electric 
furnace which has been developed during the last year, and 
which is known *s the Booth-Hall electric furnace. It comes 
under the conducting-hearth, vertical-arc class, and is illus- 
trated diagrammatically in figs. 1 to 4. 

Fig. 1 is a longitudinal sections of the two-phase electric 
furnace with the auxiliary electrode resting upon the charge 
and ares drawn between the main electrodes and the charge. 
A pool of metal is shown forming on the hearth of the 
furnace. 
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Fias. 1 & 2.—Booru-Hat, Two-pHase FURNACE. 


Fig. 2 is a transverse section of the two-phase electric fur- 
nace, shewing the crossing action of the current m the bath 
and the grids embedded in the hearth. 

Fig. 3 shows the electrical connections for the two-phase 
electric furnace employing two. single-phase Scott-connected 
transformers. This diagraan shows the connections from the 
transformer terminals to the main electrodes and to the 
auxiliary electrode and grids. A two-phase electric furnace 
so connected gives a balanced load on a three-phase power 
service. The auxiliary electrode is shown in black. 

Fig. 4 shows the arrangement of main and auxiliary elec- 
trodes in singe-, two-, and three- phase furnaces. The auxi- 
liary electrodes are shown in black. 

The general principle is a furnace having a solid hearth 
which becomes conductive of electricity when hot, and the 
use of an auxiliary electrode which acts as a return for the 
electric current until the hearth becomes heated and con- 
ductive. In starting on a cold charge the auxiliary electrode 
is lowered until it rests on top of the charge, and the are 
is then drawn between the charge and the main electrodes, 
the auxiliary acting as a return. The auxiliary is so arranged 
that it presses with its entire weight on top of the charge, 
and consequently no are can form underneath the auxiliary : 
experience has demonstrated that no arc does form. The 
auxiliary is connected in parallel with the conducting hearth, 
and when the main electrodes have melted enough metal to 
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Fic. 3.—E.ectricaL CONNECTIONS OF TWO-PHASE FURNACE. 





form a pool on the bottom the hearth becomes conductive 
and the auxiliary is withdrawn from contact with the charge. 
In a cold furnace the auxiliary is in operation from 30 to 45 
minutes, and in a furnace which is hot less than 15 minutes; 
only long enough to assure a positive start and a balanced 
load on the line. 

Furnaces from } to 6 tons’ holding capacity are generally 
built for two-phase operation, taking power from three-phase 
service by means of ‘Scott-connected transformers, as shown 
in fig. 3. In the hearth of the two-phase electric furnace 
two sets of grids are embedded, which are electrically insu- 
lated from each other, and are so related to the main elec- 


trodes that the currents of the two phases cross in the bath, 
thus giving a maximum of circulation of the molten metal 
and causing, in conjunction with the effect of the bottom 
heating, a very thorough mixing of the metal in the bath 
The conducting grids are placed as far as possible from the 
heated interior of the furnace, and experience has shown that 
they never become overheated or require special cooling. 
The grids are so constructed as to handle large currents, fur- 
nishing large areas of. contact with the material of the con- 
ducting bottom, and preventing local heating due to contact 
resistance. 

By the use of the auxiliary electrode a positive start of the 
furnace is guaranteed, and there is no possibility of failure 
to secure contact. .Each main electrode is independent of the 
other, as there are no arcs in series, and consequently the 
regulation of the furnace is very simple, giving a balanced 
polyphase load on the power service lines. As with the two- 
phase connection there are only two electrodes to regulate, 
this offers the minimum number of electrodes for a balanced 
polyphase load, and the smaller the number of electrodes 
requiring regulation the smoother becomes the furnace opera- 
tion. 


Ria. 4.—Sineie-, Two-, anp THRee-PHAsE ELECTRODI 
ARRANGEMENT. 


The hearth is either acid or basic, as desired, and in each 
case 1s wt least 24 in. (60 om.) in thickness, being sintered in 
place layer by layer and forming a monolithic mass. By 
using the main electrodes in conjunction with the auxiliary, 
the materials of the hearth are sintered together in thin 
layers similar to open-hearth practice, thus forming a Very 
durable bottom and making the danger of run-outs a mini- 
mum. The furnace hearth is qonennmentis solid, with no 
water cooling of any kind. With the basic hearth, dead 
burned dolomite is used to maintain the slag line; in the acid 
furnace, ground ganister is used for the samme purpose. The 
conducting hearth gives a uniform bottom heating of the 
entire bath, prevents sculls, and makes speedier and more 
thorough distribution of the heavier alloys, which tend to 
sink to the bottom of the bath. The effect of this bottom 
heating is considerable. 

With the two-phase electric furnace a minimum of elec- 
trode consumption is secured. The loss on the auxiliary elec- 
trode is small. , The electrode jaws are made to grip or 
release by turning a handwheel at the side of the furnace. 
The jaws are arranged im segments so as to adjust them- 
selves to the inaccuracies in the surface of the electrodes. 
roomy charging door of special construction is provided in 
the rear of the furnace, and another door in front over the 
tap. This construction permits a battery of furnaces to be 
arranged side by side and a charging machine to serve them 
all. The furnace tilts or rocks backward as well as forward, 
and slagging operations can be handled from either the rear 
or the front as desired. 

The furnace is motor tilted, in all sizes, for pouring, but 


can be tilted by hand in emergency. The smaller sizes of 
furnace are built for hand operation only, if desired All 


parts of the tilting mechanism, including gears and motors, 
are arranged so that they do not come beneath the furnace, 
and therefore there is nothmg under the furnace that can 
be injured in case of a run-out. 

The main electrodes are automatically regulated, and also, 
in every case, they can be regulated by hand. The power 
input can be maintained at any point from one-fourth to 
full load by means of voltage reduction and control switches. 

In making steel for the ordinary grade of steel castings 
the Booth-Hall electric furnace has operated with a power 
consumption as low as 446 Kw.-hr. per 2,000 Ib. (906 ky.) of 
steel poured, but the average will be between 500 and 550 
KW.-hr. per net ton for continuous operation. In one 4-ton 
furnace «a considerable quantity of low phosphorous pig-iron 
has been made, running over 0.035 per cent. in phospherous 
and sulphur, also special steels requiring refining with two 
or more slags. 


A New Type of Electric Furnace. 


By AXEL SAHLIN. 


(Abstract of paper read before the INSTITUTION Or ELECTRICAL 
ENGINEERS.) 
Tue furnace which is the subject of this paper has been 
designed with a view to embodying the advantages of both 
the direct-are and the free-burning-are furnaces, at the same 
time avoiding as far as possible the disadvantages of both 
The furnace is built as a circular ladle with contracted top 
and dished bottom. The shell plates are perforated by drilled 
holes, spaced about 12 in. apart and serving as vents for mois- 
ture contained in the lining. The steel casting trunnions are 
riveted to the shell, and rest in bearings set so as to allow 
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for expansion and alignment. To the overhanging end of 
one trunnion is keyed a crank which, by means of an en- 
closed screw, running in oil, working in a swivelled cross- 
head and turned by andwheel (or motor) serves to tilt the 
furnace. The bottom of the furnace is made up of a layer 
of coke dust and tar rammed in, supporting double layers 
of brick. On top of this is rammed and fixed in successive 
layers a hearth consisting of burnt dolomite and tar for basic 
operation, or of ganister_ in case the acid process is adopted. 
Supported and resting on the firebrick, outside the hearth, 
is placed a circular lining backed by a heavy insulating layer 
of asbestos sheet and formed of circle-bricks laid with ground 
joints and thin mortar. This lining may be made of mag- 
nesite brick for basic process, or of silica brick for acid pro- 
cess. In the lining are placed on the same vertical lines 
two holes for each pair of pte ll and one door opening 
which serves both to charge the. furnace and to pour the 
steel. On top of the cont top of the side lining rests 
the dome-shaped roof built of badly: or acid brick fitted in a 
circular steel frame, forming a rigid skewback. The roof 
joint is made of a layer of “powdered dolomite or ganister 
spread on top of the side wall. The roof can be removed by 
crane without delay, and replaced by another preheated roof 
held in readiness. It is also possible to charge the furnace 
through the top by removing the roof while the charge is 
put in place. 

The electrodes, graphite or carbon of cylindrical form, are 
exte nded as they are burnt away by screwing a new section 
of electrode to ‘he rear’ end of ‘the electrode in operation. 
The joint is made by threaded dowls of graphite. The elec- 
trodes slide through water-cooled: electrode holders. The 
electrodes are wrapped in sheets of asbestos, mica, or fibre, 
und are thus insulated from the furnace body. The electrode 
cooler with its insulation is placed between the fixed upper 
and sliding lower jaws of a clamp which is pivoted to a frame 
bolted to the furnace shell. Both halves.of the grips are 
water-cooled. Both grips are made with an extending wing, 
to which is bolted the bronze cable socket. Both the swivelled 
guides are adjusted in a vertical sense, controlling at will the 
inclination of the electrodes. 

The number of electrodes proposed is for a furnace hearth 
up to 3 ft. 6 in. dia., _l pair; from 3 ft. 6 in. to 5 ft. dia., 2 
pairs; from 5 ft. to 7 ft. dia., 3 pairs; from 7 ft. to 9° ft. 
dia., 4 pairs; from 9 ft. to 11 ft. dia., 6 pairs. 


The electrodes should be preferably of graphite, varying 


from 2 to 6 in. dia. Each pair of electrodes enters the fur- 
nace in the same vertical plane, but at different and adjust- 
able angles. The upper electrodes are supplied with current. 
‘The lower electrodes, as well as the furnace body (and, if the 
furnace is going to be used largely for refining work, a 
bottom electrode bedded in the hearth) are connected with 
the common of the transformer, or earthed. For a one-pair 
furnace, D.c. or one-phase a.c. is used. For a two-pair fur- 
nace it is preferable to employ two-phase current, generally 
obtained by three-phase transformers arranged in Scott’s 
coupling. For a three-pair furnace, three-phase current ‘s 
used, one phase being coupled to each upper electrode. 

For furnaces with more than three pgirs of electrodes, 
groups of two pairs are coupled in parallel; therefore, a four- 
pair electrode furnace uses two-phase current, whereas a 
six-pair furnace should be supplied with three-phase current. 
If for any reason it may be found desirable, the upper elec- 
trodes can be earthed, and the current can be supplied 
through the lower electrodes. A bottom electrode bedded in 
the hearth may be used or not; it is useful when refining. 

The pressure of the supply should preferably be trans- 
formed to 100 volts which, by plugs on the transformer, may 
be reduced at option to 80 or 70 volts. 
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Fig. 5.—\WVirina or a Two-patrR SaHLIN Furnace. 


‘The connections for a two-pair furnace are shown in fig. 5. 
All the electrodes are distributed around the half of the cir- 
cumference of the furnace opposite to the tapping. hole and 
charging doors. For the smailer sizes, the electrodes are fed 
forward by, handwheels. 

For melting amd refining steel, the first operation is the 
heating of the furnace to the proper temperature by gradually 
advancing the points of the convergent electrodes of each 
pair until an arc is formed. Experiments have proved that 
as long as the points of the electrodes are at a certain dis- 
tance from each other an are is formed between the two 





electrodes. As the electrodes approach each other this arc 
bends outward, Sormane a loop. If the distance is still fur- 
ther reduced, ‘the loop breaks and the arc rushes forward, 
sweeping downward toward the surface of the metal like + 
broom. If the top electrode is advanced beyond the bottom 
electrode, the broom. is deflected downward (fig. 6). The 
form and direction of the arc can easily be modified by alter- 
ing the angles of the electrodes and their relative position to 
each other. The free-burning arc heats the furnace while 
empty. 


S S-AA 


Fic. 6.—Drrecr Arcs OBSERVED WITH DuiFfERENT Positions 
OF ELECTRODES. 


When the furnace is heated, current is taken off, and the 

electrodes are drawn toward the back wall of the furnace to 
prevent their being injured); while the material to be melted 
is pushed into the furnace through the charging door, or 
top. Numerous momentary arcs are formed between the 
upper electrodes and the charge, but as this latter is melted 
away in the vicinity of the electrodes, the regular free- 
burning ‘‘ broom ”’ are is formed between the two electrodes 
and the working of the furnace settles down to normal. .The 
radiation and reflection caused by the free-burning are are 
most effective for rapid melting. As the bath is formed, this 
kind of are reaches only the slag-covered surface of the metal. 
At this point the free-burning arcs are broken by the retire- 
ment of the lower electrodes and a direct are is formed by 
the advancing of the upper inclined electrodes toward the 
surface of the slag. If the bottom electrode is employed, the 
current will penetrate toward this bottom electrode which is 
earthed. The furnace now creates an arc which causes a 
rapid circulation in the bath and direct transfer of heat to 
the metal. 
*In furnaces with more than one pair of electrodes, it is 
possible to have some of the electrodes produce a direct, and 
some a free-burning arc, thus making use of the effective 
radiating and reflecting action of the free-burning arc, at 
the same time as the bath is agitated by the direct ares. 

For use as a heating furnace for very high temperatures it 
is proposed to suspend the furnace shell containmg the Pe 
walls and roof with the electrodes and their mechanism from 
four lifting rods, operated by electric motor. The bottom of 
the furnace, which for this work does not reqyire any 
bottom electrode, would be placed on a truck. On this port- 
able bottom would be placed the material to be heated, and 
the furnace body would be lowered on to the truck enclosing 
the pile of material. <A free-burning are would now be 
started between. the electrodes in each pair, and the furnace 
would be brought up to the required temperature. The mate- 
rial having been thoroughly heated or calcined, the furnace 
body would be lifted from the truck, which would be run 
away to give place to a second truck loaded with fresh 
material. The loaded trucks could be preheated in a: gas- 
= furnace before the bottom was placed under the electric 
urnace. 

The Sahlin furnace has not yet been placed on the market 
owing to the difficulty of its construction during the war, but 
a furnace is now being built in Great Britain intended for 
the production of steel ingots and castings. 


(To be continued.) 





DISCUSSION AT BIRMINGHAM. 


The six papers were discussed before the SouTH-MIDLAND 
CenTRE of the InsTITUTION on May 7th. 

Mr. F. J. Morrerr gave a brief general account of electric 
furnaces followed by a résumé of the six papers. 

Mr. C. M. WatteR followed with an account of the work 
which he had done on externally-wound tubular resistance 
furnaces. These furnaces had been successfully used by him 
in the research laboratory of the Birmingham Corporation 
gas department for heat treating and hardening of steel. 
Mr. Walter showed samples of articles treated, and men- 
tioned that he had designed a furnace for hardening sewing 
needles in, an inert atmosphere contained within an electric 
tubular furnace. The needles were suspended in a box or 
held up by a magnetised plate, and when they had been 
heated to the proper temperature they were dropped into an 
oil bath at the bottom of the furnace. This furnace had 
proved highly successful, and the ordinary scale-removing 
operation, requiring several days for its completion, was 
eliminated. 

Mr. W. WILSON remarked that no mention had been made 
in any of the papers of the fact that by means of such electric 
furnaces it was possible to treat a wider range of iron ores 
than had proved to be practicable im furnaces of ordinary 
construction. In particular he mentioned magnetite - iron 
sand, which existed in a certain deposit in enormous quanti- 
ties and in a state of great purity. All attempts to smelt this 
ore in ordinary furnaces had failed ow ing to its finely divided 
state. Mr. Wilson also referred to the omission from Mr. 
Moffett’s introductory remarks of any reference to electric 
furnaces for the fixation of nitrogen, and drew attention to 
the commercial possibility of such furnaces. 
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Mr. J.-D. Morcan spoke on the economic aspect of the 
subject. Reference: to efficiency figures probably, did not 
help the prospective user very much. It was said that such 
furnaces gave an efficiency of 80 cent., whereas the effici- 
ency of solid-fuel’ furnaces was often very considerably lower 
than 1 eent. The contrast put in this way was somewhat 
misleading, because the overall efficiency of a plant mvolving 
an electric furnace, i.e., the efficiency from the fuel for gene- 
rating electricity tothe heat generated in the furnace, would 
not be more than 8 per cénf., and it was this figure which 

hould be compared with the performance of a solid-fuel 


furnace. 

Mr. W. F. Waurrraker asked whether it was possible to 
produce a downwardly deflected arc with a three-phase supply 
vithout the use of Scott connections. He pointed out that 
there were certain special cases in which the use of such an 
rangement would be advantageous, but he had not been 

ile to find out how it could be obtained. 








A SMALL HYDRO-ELECTRIC PLANT. 





\lessrs. MriroweELt Bros.,.Old Town Mills, Hebden Bridge, 
ave resorted to the generations of electricity from water 
power to drive their woollen spinning mills. Several natural 
springs controlled by the firm exist, and the fullest advantage 
has been taken of the energy available. In designing the 
scheme of electrification it was decided to provide a reservoir 
having a capacity of six million gallons, and fed by springs 
rising some 1,500 feet above sea level. 

By means of this reservoir a fall of 500 feet has been 
obtained, the water being conveyed through 9-in. cast-iron 
pipes to the wer house, which lies three-quarters of a 
mile below. e conditions imposed upon the contractors 
laying down the installation were that the turbine plant 
should be entirely automatic and self-governing; that it 
should be started and stopped from the mill half a mile 
away; that the speed should be kept constant under all 
conditions, to ensure the very steady drive required by a 
textile mill; and that it should be unnecessary for an atten- 
dant to a, more than one visit per day to the power house. 
Messrs. Mitchell Bros. report that all these conditions have 
been amply fulfilled by he contractors. . 


[ The power house 
contains a tangential w 


1 of the Pelton type (manufactured 





Fie. lz Hypraviic TURBO-GENERATOR IN MESSRS. 
; TrcHFLL Bros.’ Power House. 


by Messrs. Gilbert Gilkes & Co., Ltd., of Kendal) running 
it 600 R.P.M., and coupled to a 68-Kw. G.E.C. “‘ Witton” 
dynamo, as shown in fig. 1. The generator is compounded 
so that the mill voltage is maintained constant at all loads. 
The control of the turbine is obtained by Messrs. 
Gilkes’s patent governor, in which the coupling head is 
mounted direct on the shaft, thereby avoiding the use of 
chains or belts for_driving and eliminating any possible chance 
of the set running away through the breaking of the inter- 
vening mechanism. There are no rotating parts on .the 
governor, 80 that there is nothing to heat or seize; nor are, 
thete oil purips, moving-pistons or cylinders. The - result, 
is ‘that wheréas an ordinary governor can turn off water 
in case of accident in less than three to five seconds, the 
water im this case can-be shut off in a ion of a second 
without any shock on the pipe-line. The governing proper 
is effected by means of deflectors. A simple deflector would 
use the full quantity of water at all loads, and would: waste 
that which was not required. In the deflector installed a 
spear is inserted into the nozzle and controls the quantity 
of water flowing into the wheel. the mation of the spear 


being slow in order to avoid shock on the line, while in 
coming out when the load is thrown on the motion is ver 
rapid. On tests it was found that with full load thrown off, 
the momentary speed variation was but 1 per cent. above 
the normal, while the permanent speed variation between 
full load’ and no load was one-half of 1 per cént- above and 
below normal. ; . 

The remdte-control device comprises a hydraulic cylinder, 
the supply of. water to which is controlled by a solenoid 
which operates a four-way valve. The magnets are con- 
trolled through overhead wires by a switch situated at the 
mill, the current for energising the magnets being taken 
from a battery of accumulators. 

The transmission line is entirely overhead, the conductors 
being carried on wooden poles to the mill. The poles also 
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Fie. 2.—Tue 500-vovz, 70-n.p. ** Witton” 
Group Drives. 


carry the wires for the starting and stopping gear, as well 
as the lighting and telephone wires. The conductors are 
cradled at points where the overhead line passes over public 
paths. This line is protected by lightning arresters at each 
end. 

In the mill, the whole of the plant is driven by. a 
‘“ Witton’ motor of 70 H.P. running~at a speed of 630 
*R.P.M., the motor being housed in a totally-enclosed central 
motor house. The motor is seen in fig. 2. 

The connection between.the motor and the mill shaftin; 
is through a Hans Renold silent chain running m an a 
bath, the ratio of transmission being 5 to 1. In view of the 
fact that the motor operates at 500 volts, a small ‘* Witton "’ 
dynamo, driven by the mill shafting, is used to supply cur 
rent for lighting at a pressure of 200 volts. 

The hydraulic portion of the scheme was undertaken by 
Messrs. Gilbert Gilkes & Co., L.td.,-of Kendal, and the whole 
of the electrical plant by the General Electric Co., Ltd., of 
Witton, Birmingham, through its office at Victoria Bridge, 
Manchester. 








Substitute for Platinum in Electro-Analysis.— The 
scarcity and extraordinarily high price of platinum in Ger- 
many created a great demand for metal substitutes. Hence 
the experiments which Prof. Gewecke, of the Chemistry 
Department of Bonn University, madein this direction de- 
serve consideration. According to the Chemiker Zeitung he 
endeavoured to find a suitable substitute, equivalent in ail 
respects to the platinum dishes generally used in electro- 
analysis as cathodes, and weighing about 30-40 grammes. He 
discovered that glass dishes could be used advantageously if 
silver-plated inside. To obtain a thoroughly adhesive coating 
of silver on the glass dish, the inside must be treated with 
a fine sand jet to give a dull surface. This operation does 
not. succeed quite so well with hydro-fluoric acid fumes, as 
the effect produced is not, as a rule, so even as with a sand 
jet blower. The dishes must be thoroughly cleansed with 
chromic acid before the first silver plating is carried out. 
After this preliminary treatment the glass dishes can be 
plated, preferably with ammoniacal.solution of nitrate of 
silver, which has been reduced by adding 2 cb. cm. of a 40 
per cent. solution of formaline. At a temperature of at the 
most 30 deg. C. a silver precipitate of ‘‘ mirror” is obtained 
of 6.03 té 0.05 grammes in three to fofr minutes. It is 
evenly dull threughont,-and when looked at againet the light 
appears avery dark blue. The dish when dry is fitted with 
a thin strip of platinum 9 mm. broad, of which the one end 
touches the ailver coating, while the other is bent outwards 
over the edge of the dish and provided with a pressure screw 
Trials which-had been made to find a substitute for platinum 
anodes, ¢.9., by -using carbon anodes, have, so far, not given 
satisfactory results, but are to be continued with Acheson 
graphite. Trials carried out with these silver-plated glars 
dishes show that they can verv well be used as substitutes 
for the expensive platinnm ones 
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LEGAL. 


B.T.H. Co., Lap., v. Douram, Lip 


Ix the Court of Appeal, last week, before the Master of 
the Rolls and Lords Justices Warrington and Duke, an appeal 
was heard by the British Thomson-Houstan Co., Ltd., from 
the judgment of Mr. Justice Sargant, in the Chancery Divi- 
sion, dismissing its application for leave to amend a claim 
in its patent specification regarding a process for the treat- 
ment of metallic tungsten, and.for the manufacture of tung- 
sten filaments for electric lamps. As reported in our issue 
of April 25th, 1919, Mr. Justive Sargant, in dismissing the 
application, said the amendment was not duly authorised by 
the Act, and apart from the Act the circumstances were 
not such as to justify the Court in exercising Its discretion 
in favour of the applicants. zi 

Mr. Colefax, K.C., Mr. J. Hunter Gray, K.C., and Mr. 
Basil Watson appeared for the appellants, and Mr.’ Thomas 
Terrell, K.C., Mr. Kerly, K.C., and Mr. Courtney Terrell 
for Duram, Ltd., and Mr. Mark Romer, K.C., and Mr. R. 


Frost for other respondents (opponents to the application), 


and Mr. Austen Oartmell represented the Board of Trade. 

Mr. CoLerax said there were several actions pending on the 
patent. Mr. Frost appeared for the Corona Lamp Works, 
Ltd. There was an action pending against them, and they 
counterclaimed for revocation. All the opponents to_ the 
application to amend were defendants in the litigation except 
Duram, Ltd., who were the petitioners for revocation. There 
were also two or three firms in addition to the defendants 
who had given notice of opposition to the application to 
amend. The difficulty which had pgp the path of 
the present patent in the Courts was the use of the words 
‘coherent tungsten,”’ which appeared in the specification, 
and the construction which the Court had put upon 
the first claim of the specification. ‘‘ Coherent vengeten 
included fused tungsten. What the patentees done 
was to show how to get coherent tungsten, and the 
patent referred to working it without hammering, treating, 
and rolling, &c. The learned counsel contended that the 
amendment which the appellants sought would not, as Mr. 
Justice Sargant had said, enlarge the invention, and that his 
clients were entitled to have leave to amend. 

Mr. J. Hunter Gray followed on the same side. 

The case is continuing. 





Marcon!’s IMPERIAL WIRELESS CHAIN LITIGATION 


For the purpose of the assessment of damages payable by 
the Crown to Marconi’s Wireless Telegraph Co. in the action 
it brought in March, 1918, Mr. Justice Lawrence sat as 
arbitrator in the King’s Bench Division on Thursday, May 
Lith 

Counsel engaged in the arbitration were: For the Crown, 
the Attorney-General (Sir Gordon Hewart, K.C.), the Solici- 
tor-General (Sir Ernest Pollock, K.C.), Mr. Terrell, K.C., 
the Hon. E. Charteris, K.C., and Mr. Giveen; for the Mar- 
coni Co., Sir Edward Carson, K.C., Mr. Leslie Scott, K.C., 
Mr. Hunter Gray, K.C., Mr. Stuart Bevan, K.C., and Mr. 
Hildesley 

Sir Epwarp Carson stated that that sitting was merely 
a preliminary one. The main question was, what were the 
damages to be paid for breach of the contract. So far as he 
could see his Lordship would have to decide whether the 
contract existed ‘over 18 or 28 years, and he would have to 
be somewhat sympathetic in his estimation of the damages, 
taking into consideration eventualities which might or might 
not arise. The main question: he would have to determine 
was: What did the company lose by the breach of the con- 
tract? 

His Lorpsutp then fixed the date of hearing for June 2nd. 





CatmMont Kine & Co., Lrp., v. Groom. 


In the City of London Court, on May lth, before his 
Honour Judge Atherlev-Jones, K.. a claim was mede by 
Calmont King & Co., Ltd., electrical engineers, of Milton 
Street, E.C., against Mr. G. W. Groom,.of St. Albans, for 
£3 for six dozen refill electme lamps supplied. 

Mr. H. Srrouts, plaintiffs’ solicitor, said that in July of 
last vear the defendant gave a written order for electric 
lamps. There were three dozen refills ordered for electric 
torches, and they were to be supplied in November and 
December. The other goods were duly delivered and paid 
for, but when the refills were delivered acceptance was 
refused, the defendant saying that they were not or ' 
He added that at the beginning of November he could not 
get any batteries from the plaintiffs. and that he had lost 
all his trade 

Mr. Marputy, plaintiffs’ manager, said that they took 
thousands of orders for delivery” during the month. That 
meant that they could deliver at any time during the month. 
They never undertook delivery by any specific date. They 
made about 20,000 lamps-a day. 

Defendant said plaintiffs had sent him six dozen refills 
above the contract. 

_Mr. Marputn said that was not so. The order was for 
six dozen in November and~ December. That meant six 
dozen in each month obviously. 

DEFENDANT: No, it meant I was only to take three dozen 


in November and three dozen in December. When I ay 
six dozen in November and December-it means three dozen 
in each month 

Mr. MarDuin: No. I could show you thousands of orders 
in support of my view. When a man says six dozen in 
November and December and January he does not mean he 
wants two dozen a month, but six dozen in the month. 

Judge ATHERLEY-Jones: If I order six dozen in November 
and December does that mean I am to take 12 dozen and 
not six? ' 

Mr. MarDLIn said it did. : 

DEFENDANT: I say it does not mean anything of the sort 
I was away doing my bit when the order was given. 

Judge ATHERLEY-JoONES said it was not an easy case to 
decide. The documentary evidence was all in favour of the 

laintiffs. He had not the slightest doubt that there had 
een a misunderstanding and that the plaintiffs were quite 
honest in the matter. If the order meant 12 dozen in Novem. 
ber and December, it should have said so. While the de- 
fendant’s letter could be read as the defendant contended, 
he thonght on the whole he must find against the plaintiffs 
As a commercial man he would say six dozen in November 
and December meant six dozen in all and not 12 dozen. 
There was a delivery of only three dozen in November. 

Mr. Strouts : That is because we were short of .commodi 
ties, and sent half the quantity. 

Judge ATHERLEY-JoNnEs did not doubt there were man: 
possible explanations. But he must find for the defendani 
with costs. It was the sort of case that might be argued in 
the Court of Appeal for three days. 








CORRESPONDENCE. 


Letters received by us after 5 P.M, ON TUESDAY cannot appear until 
the following week. should forward their communi- 
cations at the earliest possible moment, No letter can be published 
wnless we hare the writer's name and address in our vossession, 


The E.P.E.A. Award. 


Your correspondent, Mr. Harding, can rest assured that he is 
not the only chief engineer of a small undertaking who has refrained 
from joining a Trade or professional Union on the ground that it 
would be infra 4ig.; one can quite imagine them doing so. | 
suppose he and his colleagues would also consider it infra dig. to 
accept from their employers any advances which might be offered 
them as the result of any members of their staff who, through their 
Union, had advances granted to them, and so brought their salaries 
too dangerously near theirown. With regard to his query as to 
whether some of the big stations participate, and the small ones 
not, I would remind him that in certain small stations the only 
man eligible for membership of the E.P.E.A. is the chief engineer, 
and if he happens to be one of Mr. Harding's colleagues, how can 
the award apply ? 


Wessex. 
May Vith, 1919. 





The Re-settlement of Officers. 


Your criticism of my letter in your leading colomyg of the 
16th inst. somewhat resembles a Minister's reply to a question 
asked in the House. It seems to suggest that nothing better could 
be expected, and that such bad methods are bound to exist. 
Certainly, it would be a mjracle if all things went well. 

With regard to ‘the machinery of the Appointments Board not 
being ready when hostilities ceased,’ all I can say is that it ought 
to have been. If I remember rightly, the skeleton of the system 
of demobilisation was drawn up in 1917, Do you mean to say that 
the problem of re-settlement was left alone until the time for 
demobilising the services? It didn’t take long to arrange for the 
training of the New Armies after the outbreak of war. Of course 
that was something of greater importance, and there was an 
organiser behind that. I am well aware of the large number of 
young men between the ages of 22 and 23 who have spent the 
best part of their life in the Army or Navy. I am one of them, 
as I shall not be 24 until August next. That, however, does not 
excuse the Board in the least. 

You respect my. independence in not accepting the O.W.D. of 
29s. weekly, but think Iam making a mistake. It can hardly be 
termed “charity,” but I don’t see how you can compare it with 
the pay received whilst on active service. I was in the Army for 
a definite purpose, and there was certain work for me to do. 
Whether I did that work does not matter. The O.W.D. is given 
for doing nothing, and in spite of its being a meagre allowance, 
thousands manage to exist on it, and take cover when work comes 
their way. It encourages unemployment, as was shown a few 
days ago, when the Minister for Labour was told in the House 
that of 82 men sent from the Labour Exchange to a certain 
engineering works, only two turned up. I do not like rubbing 
shoulder to shoulder with this type of man. Now you “Bnow 
why I am too proud to claim it. I still have a few pounds left. 

when that is spent I shall take off my “starched collar,” leave 
the district, and take the first thing that comes my way—road- 
sweeping or hawking. 

het pee of re-settlement is a difficult one as évery sane- 
mi person knows, but it hasn't taken our friends across the 
Atlantic long to. get the matter in hand. A few weeks ago I was 
speaking to the counter clerk at the G.P.O. in the-town in which I 
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reside, when an American traveller came in and handed a cablegram 
across the counter, and paid £12 10s. for it. The clerk told me 
later that he came’in two or three times 2 day with ‘grams costing 
£3 or £4. Evidently their motto isn't “Wait and see.” 
Procrastination, £400 a year, and 29s. a week, are the chief causes 
of all our trouble and delay. 

I have just re-read my letter of the 6th inst., and it looks to me 
as if I am accusing employers of “war profiteering.” That, how- 
ever, was due to hurried writing. To insist upon the Excess 
Profits Tax at 80 per cent. now the war is over. betrays an ignorance 
of the business needs in the face of reconstructing our industries on 
a peace footing. However, I don’t think it is necessary to dwell 
upon the subject any more this week, as I expect there wili be a 
few replies to my former letter alongside this. 

Still Trying. 

May 19th, 1919. 





The Mechanical Equivalent of Heat. 


What is the mechanical equivalent of heat—772, 778, or 780 
ft,-Ib.? 
ignoramus. 


| Quite a lot could be written on this subject. As the temperature 
at which the British thermal unit is taken has never been autho- 
ritatively settled, its value depends on whether the unit is defined 
to be the heat required to raise 1 lb. of water from 59° to 60° F., or 
to be ysth part of the heat required to raise 1 lb. of water from 
32° to 212° F. The calorie is fixed on the latter basis—,4,th of 
the heat required to raise 1 gm. of water from 0° to 100° C., which 
is practically the same as that required to raise it from 17° to 18° C. 
The mechanical equivalent is.778°2 ft.-Ib. if the B.TH.U. is defined 
at 59°—60° F., and 777°5 ft.-lb. if it is defined at 63°—64° F. (which 
is identical with the mean value between 32° and 212°F.). Another 
value is defined at 68° F. The value usually accepted is 778 ft.-lb. 
—Eps.’ExEc, REV. | 





The Election of the 1.E.E. Council. 


I read with interest the letter of your correspondent and the 
editorial in reference thereto. It will be interesting to see whether 
the Council and the Institution will take the necessary steps at 
once to amend the by-laws so as to enable the Associate Members 
to nominate their own class for election to the Council. 

As one who believes that the Council would be sympathetic with 
the justice of such an amendment, I am waiting to see whether it 
will put ‘the necessary machinery in motion, or whether the mem- 
bers will be put to the inconvenience and trouble of calling the 
necessary special meetings to enable the by-laws to be so altered. 

A good many of the adverse criticisms of the Council are, no 
doubt, unnecessary, and sre probably due to circumstances of 
which the ordinary member has no knowledge ; but explanations 
from time to time of the action of the Council on certain matters 
would remove what one imagines to be uncalled-for criticism. 
Take, for example, the calling of the annual general meeting. Now 
that the war is over the necessity, or otherwise, which has existed 
for early meetings no longer exists. It has been called this year 
at 2.30 p.m, on a Thursday afternoon, which precludes all members 
who are actively engaged in business from attending. Moreover, 
it prevents the largest body and class of member from representing 
any views which might be to the benefit of the Institution. 


P. A. M. 
May 20th, 1919, 





The Southampton Appointment. 


In order to give expression to their resentment at the manner in 
which the Southampton Corporation Electricity Committee has 
dealt with the vacant position of borough electrical engineer, the 
whole of the staff and employés of the department have signed the 
enclosed protest, copies of which have been forwarded to the 
Southampton Corporation, A.S.E., E.T.U., the local Press, and the 
local Trades and*Labour Council. 

It is felt that the widest publicity should be given to the circum- 
stances both in the interests of the electrical profession and for 
the maintenance of integrity in municipal control, and while 
seeking the hospitality of your columns for this purpose, it is 
deeply regretted that the adoption of such a course should become 
necessary. 


A. Reeve, Secretary, Electrical Trades Union. 
Southampton, May 19th, 1919. 


We, representing all grades of the staff and employés of the 
Southampton Corporation Electricity Department, wish to lodge an 
emphatic protest against the irregular and questionable tactics 
adopted in filling the vacant position of borough electrical 
engineer. 

Owing to the publicity given to the Electricity Committee's action 
both in the lay and technical Press generally, the town has been 
brought into disrepute throughout the electrical supply industry, 
and it is undoubtedly a fact that the undertaking is boycotted by 
all electrical engineets of standing, many of whom under normal 
conditions would have applied for the position, and from among 
whom one of high qualifications could have been appointed whose 
services could have been beneficially devoted to the department. 

The low age limit, which was obviously fixed to favour one 
applicant, has certainly prevented many suitable engineers from 
applying for the position. 


We would also point out that the successful operation and 
welfare of the department is affected by the loyalty and enthusiasm 
of the staff and employés, and this can.only be maintained when 
there is confidence in the Committee. It is, therefore, felt that no 
confidence can be placed in those who have been responsible for 
bringing the Department under reproach, and we consider that 
the members of the Electricity Committee should be called upon to 
resign forthwith. Notification of this should appear in the 
technical Press, and the position should be re-advertised, at the 
same time giving an undertaking that the appointment will be 
made in a straightforward manner. By this means some of the 
best engineers might be-induced to apply for the position, and the 
present stigma be removed from the town and undertaking. 





AN ELECTRIC FURNACE IN THE 
PHILADELPHIA MINT. 


A RENNERFELT electric furnace was installed in the Philadelphia 
Mint in 1917 for melting silver, nickel, and bronze alloys. It had 
a capacity of 1,000 Ib., and effected a saving, as compared with gaa 
and crucible melting, of approximately 40 per cent. (for nickel 
bronze, 50 per cent.). 

New furnaces of 1,000 and 2,000-lb.-capacity are to be added ; 
these will rotate about a pouring lip as fulcrum¢ and permit metal 
to be poured directly into moulds mounted on trucks under the 
pouring lip. The new type will have automatically-controlled 
electrode feeds, by which the temperature will be regulated. 

The original furnace was first used on July 9th, 1917; three- 
phase, 60-cycle current received from outside at 2,200 volts was 
transformed at the furnace to 110 volts. The total’ weight of the 
furnace was 12 tons. 

No absorption by the nickel of the carbon of the incandescent 
electrodes was observed, but the results have shown that every 
precaution must be taken to keep the surface of the molten metal 
covered, if good unoxidised ingots are to be obtained. Should the 
furnace attendant not keep the doors closed and the metal covered, 
trouble would result. In any open furnace there will always be 
some trouble with the refractories fusing and being carried over 
into the mould; practically all this can be obviated if a spout is 
built upon the ladle, so as to secure the results of a bottom pourer 
(where the ladle system is used). With a ladle system there is 
always a loss of heat between the furnace and the moulds on 


* account of the chilling effect of a thin stream of metal (18 in. or 


more) in the spout. 

The Mint adopted the process of hanging a 200-lb. ladle in a 
shank on bearings, which can be rapidly filled. Turntables carrying 
the moulds are within 10 ft. of the furnace mouth, and the opera- 
tion of taking off the heat with two ladles pouring simultaneously 
into two sets of vertical moulds takes 15 minutes, and is done with 
no confusion. A shank with one swivel is preferred. The weight 
of the ladle, shank, and metal is about 200 lb., but this weight is 
borne by the two men for only a fraction of a minute, after which 
the shank is placed on a bail on a chain hoist in a position for 
pouring. As the ladle is emptied, the man on the swivel end of 
the shank operates the chain to maintain a proper pouring distance 
between the lip of the ladle and the mouth of the mould. To 
prevent oxidisation of the metal in the ladle, as pouring from the 
furnace starts, granulated pine charcoal is immediately placed on 
top of the molten metal in the ladle. Owing to a specially- 
constructed skimming spout, the charcoal is held back, the surface 
remains well covered, and only clear metal, free from carbon, flows 
into the moulds. Ordinarily, no metal shows results of oxidisa- 
tion within the furnace itself ; yet it is possible for it to oxidise, 
particularly with scrap metal, if all due precautions are not 
exercised. The above furnace is rated at 125 Kw. and 750 lb. of 
metal : it is found, however, that 1,000 lb. per charge is correct. 

The furnace is never allowed to cool off entirely, except when 
repairs are necessary. Aftera run of 8 to 12 hours, if a shut-down 
period follows, coke or lump charcoal is thrown in and renewed 
from time to time until the current is put on. Analysis of cupro- 
nickel and bronze shows a good mixture—the former requires no 
stirring during a meJt. The volatilisation loss appears to be some- 
what higher on zinc in the bronze alloy than in a crucible furnace, 
the assayer reporting losses averaging about } to § per cent. These 
figures, however, are not yet conclusive. Silver coin melting 
results show homogeneity in samples taken from the top and 
bottom of a 1,000-lb. melt. 

The first roof on the furnace lasted for 799 heats, while the 
cylinder was not renewed unti! 1.277 heats had been made. These 
were of cupro-nicke! and bronze, the former predominating. On a 
second run the rvof lasted for over 1,00) heats. 


Time to melt Kilowatt-hour 

1,000 Ib., consumption 

Gross ounces in minutes, per net ton, 

Variety of metal. melted. hot furnace. average. 

€upro-nickel... 15,980,341°80 100 500 
Bron ze ee vee EL,988,27728 | 70 ann 
Silver... poe .. 10,031,101 00 60 198 
Tae” ssn 57,147°00 10 46 


The cost of melting cupro-nick:] in this electric furnace is $9.45" 
per net ton, which is less by 50 per cent. than is shown with gas 
and crucible-furnace melting. 

The above notes are taken from the Annual Report of the 
Director of the Mint, Treasury Department, Washington. 
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BUSINESS NOTES. 


Transhipment of Goods in the United Kingdom.—The 
rt. Licence Department announces that goods of any descrip- 
tion (other than foodstuffs from Europe destined for extra-European 
destinations) may be brought to this country for transhipment to 
any destination to which exports are ordinarily allowed, provided 
that in the case of any goods in Sections “A” or “ B” of the list 
of prohibited exports the bills of lading-clearly show that the 
goods were intended for transhipment before they left the country 
of origin, or that other satisfactory evidence to that effect is pro- 
duced to the Export Licence Department. If these conditions are 
observed it will, therefore, in future be unnecessary to obtain the 
provisional approval of that Department-before bringing goods to 
this country for transhipment. In the case of goods destined for 
the border neutral countries in Europe, the goods must be con- 
signed to the approved Import Associations in accordance with the 
regulations for the time being in force in respect of direct exports 
from the United Kingdom. Applications for transhipment permits 
should in all casés still be made on Form S. 90, to the Customs 
authorities at the port of arrival ; and as regards any goods in 
Sections “A” -or “ B” of the lists of prohibited exports, the bills 
of lading if available should accompany the 8. 90 Form. 


Starting and Lighting Batteries.—The Exide battery 
and its adaptability to motor-car starting and lighting service is 
well known. For many years the CHLORIDE ELECTRICAL STORAGE 
Co., Ltp., has beensmaking Exide batteries of similar design to the 
Exide fitted to so many American cats. During the war-this firm's 
output has been entirely absorbed by the Admiralty for the under- 
water propulsion of submarines, but it is now in a position to offer 
these batteries for starting and lighting purposes. This battery, 
which has given satisfaction on American cars, is quite capable of 
performing the same service on British-built cars, which operate, 
for the most part, where the variations of temperature are not so 
great. 


Import Restrictions.—The President of the Board of 
Trade, after duly considering the recommendations of the Consul- 
tative Council on Imports, has given the following further direc- 
tions with regard to the Prohibitions of Import :— 

The restrictions on the importation of the following articles are 
to be removed :— 

146. Motor-car jacks and track jacks. 

147. Files. 

148. Bronze castings (machine or phosphor bronze). 

154. Friction clutches. 

155. Piercers, punches, and round-hole perforators. 

156. Adjustable pipe tongs. 

157. Flexible metallic tubing. 

167. Time-recorder parts. 


168. Rubber manufactures other than tires, boots and shoes, and stationery 
articles. 


In accordance with the above, general licences have been issued 
for all the foregoing articles. 

The importation of the following articles is to be licensed only 
exceptionally as and when required. 


178. Portable shop cranes, electric hoists, and steel pulley blocks, except 
Yaie triplex pulley blocks and Yale triplex electric hoists, which 
are to be rationed to regular pre-war importers at the rate of 
100 per cent. of 1913 importations. 

174, All types of jacks except motor-car jacks and track jacks. 

175. Crowbars, pinch bars, or hand-wagon movers. 

183, Trolleys and trucks for warehouse and wharf. 

184, Shaft bearings, shaft-bearing boxes, blocks for shafting, shaft collars, 
shaft coupling, shaft hangers, shaft hanger frames. 

185. Iron and steel pulleys. except. pressed steel pulleys, of which 200 tons 
(actual net weight) are to be admitted until September Ist, 1919. 

186, Fan blowers and forges. 

187. Metal baths and fittings thereof. 

188. Flat or laundry irons. 

189. Cast-iron pipe fittings and cast-iron pipes, rainwater pipes, and soil- 
guttering pipes, in so far as at present prohibited. 

190. Aluminium hollow-ware. 


191. Iron and steel welded tubes up to 2 in. in diameter. 


The importation of the following articles is to be restricted as 
shown :— 
195. Rubber tires are to be admitted at the rate of 50 per cent. of 1913 
importations. 
196. Rubber boots and shoes are to be admitted at the rate of 50 per cent. 
of 1918 importations. . 
Applications for special licences should be made, as usual, to the 
Department of Import Restrictions, 22, Carlisle Place, London, 
S.W. 1. 


' Export Restrictions.—A further list of alterations in 
export restrictions is published in the London Gazette for May 16th. 


Non-Ferrous Metal Industry Act,—Additions to the list 
- oe granted under this Act appear in the London Gazette for 
ay - 


A Committee on Workmen's Compensation.—The Home 
Secretary-has appointed a Committee to inquire into the working 
of the present system of the payment of compensation to workmen - 
for injuries sustained in the course of employment and to consider 
and report whether it would be desirable to establish a system of . 
acoldent assurance, under the control or supervision of the State ; 
and to“report, further. whet alterations of the law will be required 
td remedy defects. which experience has disclosed or to give effect 
to their recommendations. ; 

Mr. H. Holman Gregory, E.C.. M,P., is chairman of the Com- 


mittee. The secretary is Mr. G. R. A. Buckland. the H. 
Whitehall. at 


Poland.—According to /’Electricite, a strong company is 
under formation at Wareaw, with a capital of 10,000,000 Polish 
marks, to organise the importation of raw materials into Poland 
from Allied countries. Of the company’s capital, 25 per cent. will 
be French, 25 per cent. British, and 50 per cent. Polish. 


British Trade with Rhineland.— Some 70 British firms 
are represented at Cologne, and recently they decidéd to organise a 
British Chamber of Commerce there, in order to assist British 
enterprise. An Information Bureau is being organised at 136, 
Hohestrasse, Cologne. ‘ 


Patent Restorations.— Orders have been issued restoring 
the following patents :—R. Haddan (Universal Turbine Co.), for 
“Tmprovements in fluid pressure or steam turbine engines,” 
No. 614, of 1913; Mr. T. P, Payne, for “Improvements in 
metal-punching machines,” Nos. 22,067 and 8, of 1913. 


Magneto vy. Coil Ignition.—According to the Financial 
Times, at a recent interview Mr. Goodwin; of Messrs. C. A. 
VANDERVELL & Co., LTD., stated that though his firm was.turning 
out ‘seven or eight hundred “magnetos weekly, these were for 
motor-cycles only ; the company did not manufacture magnetos 
for cars, because it believed that ignition by means of the high- 
pressure coil and distributor could be made to give even better 
resuits than the magneto, and a greatly improved apparatus would 
be put on the market within a few months. The company had 
obtained better results than the American coil makers with half 
the current consumption, At present, output was hampered by the 


_lack of skilled labour, and it was impossible to cope with the 


number of orders that were being received for batteries. 


New French Electrical Engineering Companies. — 
L’Electro-Construction, Société d’Applications de l'Electricité is 
the name of a new electrical engineering concern which has lately 
been formed in Paris with a capital of £9,000. 

The shareholders of the Energie Electrique de la Basse Loire 
have been called together to sanction an increase of the present 
capital of 6,000,000 fr. 

Among French companies recently formed are the following :— 
Constructions Electriques du Rhéne, procédés Dick, Kerr, 8,000,000 
fr., Paris; Amondraz et Cie, hydroelectric sawmills, 100,000 fr., 
Paris; Etablissements P.-J. Hazard, electric material, <&c., 
2,000,000 fr., Paris; Etablissements Postel, electric installa- 
tions, &c., 250,000 fr., Paris ; Liliaz Fréres, hydro-electrometallurgic 
works, &c., 4,600,000 fr., Paris. 

There has been formed at Paris a company under the style of 
Baudin et Cie, with a capital of 175,000 fr., for mechanical and 
electrical objects. 

E. Gougé et E. Vilcoq is the title of a concern formed at Paris, 


* with a capital of 25,000 fr., to carry out electrical installations. 


Building Costs.—In the Standing Committee on the 
Civil Service Estimates for the year ending March 3st, 1920, 
Mr. Illingworth, the Postmaster-General, made a statement con- 
cerning the rebuilding of the General Post Office, East. The 
original total estimate was £210,000, and the revised total estimate 
provided for an expenditure of £525,v00. In addition, provision 
was made for the expenditure of a sum of £175,000, chargeable to 
the telephone capital account. The building was mainly wanted 
for the Accountant-General’s department, which, with its staff of 
3,000, was now scattered all over London. The country generally 
insisted on better and proper management of the Post Office in 
every direction. Things had got out of order, and they must now 
get them back to better businesslike management. Sir Alfred 
Mond, the First Commissioner of Works, said that the large increase 
in the estimate was largely due to the abnormal increase in the 
cost of materials. Brisks, which were 25s. a thousand before the 
war, were now 90s. a thousand, while Portland cement had gone up 
98 per cent., timber 160 per cent., switches 137 per cent., electric 


light installation 100 per cent., lead 100 per cent., and cheap glass - 


153 per cent. He did not think any real economy could be 
achieved by postponing the.scheme. The estimates were agreed 
to.—The Times.’ 


Trade Announcements.—Mr. Geo. Moraison, electrical 
engineer, has opened new premises at 81, Fishergaté, Preston, with 
Mr. W. Lewthwaite. as manager. He invites electrical firms to 
forward catalogues and prieg liste there. 

Mr. J. M. Devine, who las ‘been carrying on business as electrical 
and mechanical engineer, at 17, Franklin Street, Bridgeton, 
Glasgow, has entered into partnership with Mr. T. J. ae late 
of Wm. Wilson & Co., Tollcross, as from May Ist, 1919. new 
firm will takeover Mr. Devine’s business, and trade under the name 
of McOosH & DEVINE, at 55-57, Peel Street, Mile End, Glasgow, as 
electrical, motor and general engineers. Manufacturers and agents 
are invited to forward catalogues. 

Messrs. WARD & GOLDSTONE have removed from their Glasgow 
offices and showrooms to more commodious and central premises, 


which will be opened on the 23rd inst., at Mercantile Chambers, 


65, Bothwell Street, Glasgow. : 


Mz. Hue GoLpIE has opened an electrical engineering business: 


at 87, Bank Street, Coatbridge. 

THE HOFFMANN MANUFACTURING GO.’s Manchester office has 
been removed to Cleveland Buildings, 94, Market. Street, Man- 
chester. Telegraphic address, “Mannhoff, Manchester” ; 


carried. ‘ 
With reference to a note which appeared in our. issue “of 


May 2nd, Messrs. Bullers, Ltd., desire to point out ‘that Mr. GV. 
Twiss occupied the ition of engineer with them, not technical 
adviser, and that Gogh ioasion work was an appreciable part of 


their business before he entered their service. 





oe 
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Openings for Trade in Greece.—In ao recent issue 
allusion wag-made to the opportunity offered by the Exhibi- 
tion at Athens organised by the Federation of British In- 
dustries for reintroducing British manufactures into the 
Grecian and surrounding markets. The classes of goods of 
interest to the electrical and allied trades which figured 
amongst Greece’s purchases prior to the war included all 
kinds of manufactured iron and steel, notably galvanised 
— wire, sheet iron, iron bars, builders’ hardware, and 
cutlery. 

Machines and equipment will be needed for carrying on 
the varied mineral industries, as well as in other smaller 
vocations, ¢.g., the manufacture of textiles, ice, paper, flour, 
liquors, leather goods, and furniture. 

The Grecian Government recently prepared an official 
statement of the post-war requirements of its country. 
It is not surprising to learn from this statement that the 
country is short of all machinery and equipment. Further- 
more, it is a fact which has an important bearing upon the 
future needs of the country that the shortage of fuel and 
the increased cost of labour will create an abnormal demand 
for labour-saving devices and various kinds of machines not 
hitherto exported to Greece to any great extent. 

Greece is reported to possess plenty of iron ore of good 
quality, plant for the working of which it is desired to obtain 
and set. op. 

At Esoreaus it is proposed to equip shipyards in order 
to bring the Grecian merchant marine back to its pre-war 
tonnage. It is said that 30 per cent. of its ships have been 
destroyed by submarines. : 

There are schemes on foot also for extending thé manu- 
facture of fertilisers and cement. The most active industrial 
district in Greece is Attica-Beotia. Considerable development 
is anticipated, too, at Salonica. Lathes and machine tools, 
together with boring, riveting, and polishing machines, are 
in demand. There is a certain limited output by local fac- 
tories of pumps, boilers, presses, and the simpler kinds of 
agricultural machinery, but nevertheless there is plenty of 
— for the sale of the imported article. 

e importation of tubular boilers is of prime importance 
to Grecian industry. 

Other types of engines and motors, it must be remembered, 
are also needed, notably turbines for the utilisation of water 
power, to develop which the Grecian Government has created 
a special department in the Ministry of Communications. 

According to the latest industrial census, hydraulic power 
developed thus far in Greece amounts to only 6,272 u.P. 
Flour mills use 1,662 H.P., oil factories 202 u.p., chemical pro- 
ducers 1,095 u.P., cotton, woollen, and thread mills 3,228 H.p. 
The whole amount is but one-tenth of the potential hydraulic 
power of the country. Indeed, it is Officially stated that 
steps are soon to be taken to make Greece’s lakes and rivers 
yield 66,000 H.P., apportioned as follows :— 


Lake Ostrovo, the Voda River, with three dams 4-?- 
at Vladovo, Vodena, and the Divies River ... 34,000 

Axios River a as - le ws ... 40,000 

Aliakmon River 7 

Moussa Falls 

Verrin Falls 2 

Gorgopotamos River 

Reneos River =F mai 

Strymon River (probably) oo a 

Other falls and rivers ... na aes ie ee 

The age sources of power are to be worked either by the 
State i or by companies to which grants are to be made 
under certain conditions. 

The idea is to use the power obtained chiefly in the pro- 
duction of apse electrical energy for the manufacture 
of nitrogenous fertilisers (calcium cyanamide), and also for 
supplying light to certain cities. When these plans mature 
it will be necessary to import large quantities of generators, 
transformers, transmission materials, and, in gerieral, all ac- 
cessory equipment. 

At present the engine likely to be in greatest demand 1s 
the Diesel type. A lot of machinery will be required at the 
seaports, 2.g., steam or electric cranes. Up-to-date equip- 
ment is lacking at Pirmus, Patras, Volo, Salonica, and Syra. 
Elevators_and conveyors are needed for factories, hotels, as 
well as private residences. 


British Trade Mark App'ications.—Apperded is a 
summary of the recent applications for British trade marks 
in respect of productions connected with the electrical in- 
dustries :— 

Saturn (letters and design). No. 388,765. Class 8. Elec- 
tric cables. H. W. Smith & Co., Ltd., Lydbrook, Gloucester. 
February 28th, 1919. 

Kaleflex. No. 398,986. Class 8. Rubber insulated flexible 
electric cables. Callender’s Cable & Construction Co., Ltd., 
Hamilton House, Victoria Embankment, London, E.C. 
March 5th; 1919. 

Maxlumi. No. 387,621. Class 13. Electric lamps. and 
electric lanterns and reflectors and other electric lighting 
fittings. ~ Veritys, Ltd., 31, King Street, Covent Garden, 
London, W.C. January 16th, 1919. 

Autopax. No. 387,978. Class 13, and No. 387,979, Class 18. 
Electric heating and soldering irons and electric cooking 
utensils << —, Automatic Telephone Manufacturing 

Ltd., ton Road, Edge Lane, Liverpool. February 


, 
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Luxo. No. 988,651. Olass 4. Mlectric carbons. Fuller's 
Oarbon & Electrical Oo., Ltd., Chadwell Heath, Essex 
February 25th, 1919. 

Vanduara. Nos. 898,899, 988,400, and 986,402. Classes 1, 
16, and 40. Electrical insulating compositions and materials. 
John MacLennan & Co., 166, Ingram Street, Glasgow. Feb- 
ruary 17th, 1919. 

Expreso. No. 389,092. Class 18. Electrical accessories. 
Henry G. Osborn, 9, Rathbone Place, Oxford Street, London, 
W. March 10th, 1919. : 

Eraform. No. 386,719. Class 8. Telephone and the like 
receivers, and attachments thereto. Alexander Marr, 23, 
Reynells Road, Longsight, Manchester. December lth, 1918. 

Ysolyn. No. 388,866. Class 50. Electrical insulating pre- 
parations and substances. Portholme Aircraft Co., Ltd., St. 
John Street, Huntingdon, March 4th, 1919. 

Elo (letters combined with key design). No. 389,579. Class 
50- Electrical insulating materials made of asbestos, mica, 
resin, shellac, oils, &c. Arnold T. Birkby &-F. E. Birkby, 
Woodfield Mills, Liversedge, Yorks. March 26th, 1919. 


South African Electrical Market.—According to the 
South African and Mining Journal of April 12th, the elec- 
trical market is, if anything, worse than before, but 
hopes are entertained that when the builders’ strike is 
settled quite a jump will take place in business and the 
prices firm up. During the week there have been inquiries 
for lamps, and. many forward orders booked, always subiect 
to normal conditions. A leading distributing house used to 
dispose of fifteen’ or sixteen hundred pounds’ worth of lamps 
per month, but now the demand as compared with that turn- 
over is small, therefore stocks have accumulated very con- 
siderably. A firm received a lot of material during the week, 
representing some £3,000, and quantities, it is understood, 
are on the water, which may mean a lowering of prices in 
the near future. Country business continues pretty fair. 


Excess Profits and Trade.—At the annual dinner of the 
Association of English Country Bankers and’ the Central 
Association of Bankers last week, according to The Times, 
Lord Faber welcomed the reduction of the excess profits duty, 
which had proved a great drag on trade. Germany could pay 
us toi small extent in timber, potash, &c., but she could pay 
us very well by using her industry to manufacture goods and 
send them to England. We should then be up against all 
sections of labour in this country. That was why it was 
difficult to. get payment from Germany, and why, he was 
afraid, the payment would have to be rather protracted. _ 

Mr. Illingworth, alluding to the excess profits duty, said 
that before he joined the Government he was on the Excess 
Profits Appeal Board in London, and the cases that came 
before them there proved that the tax, though just in theory, 
was one of the most unjust taxes ever imposed upon any 
community in the history of finance in this country. For the 
time being the injustice would be alleviated somewhat by the 
reduction of the tax to 40 per cent., and that would result, 
he hoped, in a certain amount of increased activity in busi- 
ness enterprise. The crushing financial burden which was 
on the country imposed a great and serious task on the trade 
community. There would have to be greater production, and 
employers and workers would have to work together har- 
moniously to create wealth which had been destroyed through 
the ravages of war. Bankers would have to be exceedingly 
liberal in their advances, not only advancing money on gilt- 
edged securities, but also on the character, the reputation, 
and the knowledge of those who were conducting businesses. 
If that were not done, he could assure them in all seriousness 
that they were looking for trouble and would find it very 
quickly. He thought the outlook for trade, when peace was 
signed and things got more or less into a normal state, would 
be more brilliant than it had been for many years. Trade 
must, however, be freed from Government control at the 
earliest ible moment. 


Enemy Camouflage. — La Technique Moderne calls 
attention to the fact that Germans, Austrians. and even Turks, are 
opening offices and works in Switzerland, and claiming that their 
products are ‘‘ made in Switzerland.” As a matter of fact, these 
works are only used for the assemblage of parts, and the goods are 
really of enemy origin. This contingency has not been overlooked 
here, but the word of warning is well timed. 


Dissolutions and Liquidations.— The partnership 
between Messrs. F. Gill & W. W. Cook, consulting engineers, of 
Winchester House, E.C., will be dissolved by mutual consent as 
from May 31st. 1919. Mr. Gill, who for the last two years has 
been with the Ministry of Munitions and is now a Controller of the 
Central Stores Department, will, on relinquishing that office on 
June 30th next, join the Western Electric Co. as their European 
chief engineer. 

GELL TELEGRAPHIC APPLIANCES SYNDICATE,-LTD.—Winding-up 
voluntarily. Liquidator, Mr. A. F. Dickin, Sardinia House, Kings- 
way, W.C. 2. Meeting of creditors at Sardinia House, May 27th. 


Export of Coal.—In conformity with the policy of 
relaxing controls and facilitating the return to normal conditions. 
certain changes have recently been made in the conditions affect- 
ing the sale of coal for export, and it is now proposed, inter alia, 
to terminate the system of limited prices at present in operation in 
the case of coal shipped to France, Italy, and other Allied 
countries, 
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Book Notices.—lectric Lighting Costs, 1914-1919. 
London: Tyler & Freeman.~—In this pamphlet Messrs. Tyler and 
Freeman give the results of a series of estimates prepared to ascer- 
tain the average increase: in the cost of electric lighting installa- 
tions during the last five years; for this purpose they have taken 
actual examples of work carried out either in 1914 or in 1919, and 
have got out estimates for both years, as well as alternative 
prices for other systems of wiring. The cases dealt with include 
small and large private houses, factories, flats, a church, and a 
London club ; sufficient detail is given to serve the purpose in view. 
From a survey of the pages we gather that the increase ranges 
between 100 and 150 per cent., but in most cases is in the neigh- 
bourhood of 115-125 per cent. A table of costs of materials is 
udded, which shows that these have advanced greatly during the 
interval ; tubing, lead-covered cables, fuseboards, &c., have gone 
up by 100 to 200 per cent., wood casing and opal shades by more 
than double these rates, but ordinary cables have not advanced so 
much, and lamps have only put on 20 per cent. Wages have 
increased 100-120 per cent., but we regret to see that labour costs 
have gone up still more, as the output has fallen. 

This pamphlet should be of great value to contractors, as it will 
assist them in checking their estimates, and will afford useful aid 
in convincing the purchaser that he is not being overcharged— 
though it is, of course, issued only to the trade. No useful purpose 
can be served by concealing the truth. -In reality, of course, prices 
have not risen much—the value of “money” has gone down to 
one-half. 

@ircular No 79 of the Bureau of Standards. “Electrical 
Characteristics and Testing of Dry Cells.’ Washington : Govern- 
ment Printing Office. Price 10 cents.—The circular summarises 
the available information on dry cells. A brief description of the 
materials and methods of construction and elementary theory of 
the operation of the cells is given. The various sizes and kinds of 
dry cells on the American market are described. The electrical 
characteristics of the cells and methods of testing them are dis- 
cussed. In an appendix are given the proposed specifications for 
dry cells which have been prepared by the Burean. 

The British Engineering Standards Association has issued a list 
of British Standard Copper Conductors, an extract from the 
revision of British Standard Specification No. 7, for Insulated 
Annealed Copper Conductors for Electric Power and Light, which 
will shortly be available. It has been decided to issue this extract 
in order that immediate attention may be called to the reduction 
in the number of sizes. and the omission of a wire gauge as a 
means of designating the conductors. Copies of this pamphlet 
may be obtained gratis, or, post free, price 2d., from the 
Association. 

“French Technical Words and Phrases.” An English-French 
and French-English dictionary. ByJ.Topham. 324 pp. London : 
KE. Marlborough & Co. Price 5s. 6d. net. 

“Zooms and Spins.” By Rafbird. Pp. viii + 120 and 1 fig. 
London : Sampson Low, Marston & Co., Ltd. Price 3s. 6d. nét. 

* Jornal of the Institution of Electrical Engineers.” Vol. LVII. 
No. 281. April, 1919. London: E. & F. N. Spon. Price 7s. 6d. 
net.—This issue contains the following paper :—‘* The Deter- 
mination of the Efficiency of the Turbo-Alternator,” by Dr. 8S. F. 
Barclay and Dr. S. P. Smith; and the President's Address to the 
Territorial Centres ; also Report of the Council for 1918-19 and 
the Annual and Benevolent Fund Accounts for 1918. 

* Journal of the Réntgen Society.” No. 59. Vol. XV. April, 
1919. London : Percy Lund, Humphries & Co., Ltd. Price 4s. 6d. 
net. 


Catalogues and Lists—Avromaric anp Enecrric 
FURNACES, LTD., 281-283, Gray’s Inn Road, London, W.C. 1.—Two 
pamphlets—one describing the Wild-Barfield electric muffle 
furnaces, the other (Heat-Treatment Bulletin No. 10) dealing with 
“ Salt Baths and ‘Soft Skin’ ’’ heat-treatment of springs. 

LONDON ELEcTRIC STORES, Fulwood House, High Holborn, 
W.C. 1.—Price list of accesscries, small motors, bells and bell wire, 
and ironclad switchgear. 

QuEaD, Ltp., 45, Marylebone Lane, W. 1.—Illustated list of 
* Quead ” electric fires, with interchangeable removable interiors. 
of capacities from 1 to 4 KW., and various patterns of case and 
finish. 

Gent & Co., Lrp., Faraday Works, Leicester—Pamphlet des- 
cribing their “Start and Cease Work” sound signals, electrical 
escapements for time registers of all types, works electric clocks, 
office clocks, and impulse transmitters on the “ Pulsynetic” 
system. 

WARDLE ENGINEERING Co., Lrp., 196, Deansgate, Manchester. 

Booklet on “Good Lighting,’ dealing with street and office 
lighting, and giving useful advice on the subject of illumination. 
An interesting description is included of the method adopted for 
lighting the elock tower of the Houses of Parliament with elec- 
tricity im. 1873, 





LIGHTING AND POWER NOTES. 


Accrington, — Proposep Extensions. — The scheme 
sanctioned by the T.C. for extensions to the electricity works has 
leen approved by the Board of Trade. It was on the ground that 
the extensions would not be sanctioned by the London Authority 
that the Corporation Committee postponed a proposal to increase 
by £100 per annum the salary of the borough ‘electrical engineer, 
My. A. W. Clegg. 


Armagh.—Proposep E.L. Scusme.—The U.D.C, Com- 
mittee on Lighting has reported in favour of seeking competitive 
— for an electric installation scheme, with a prize of £20, Mr. 
J. J. Woods, manager, Clones Electric Works, to be called into 
consultation when the plans are executed. 


Ayr.—ExpPert Apvioz.—The Lighting Sub-Committee, 
after considering reports from its own engineer and the Kilmarnock 
town engineer, recommends the T.C. to employ an expert to report 
on the whole situation, present and prospective. 


Belfast.—ExtTENsion SoHEeme.—The week before last 
we referred to the serious position in which the Gorporation has 
been placed in regard to its scheme of extending the electricity 
undertaking. Following the report by Messrs. Preece, Cardew, 
Snell & Rider, the éonsulting engineers, the Corporation held a 
special meeting to consider the whole matter. The first sitting 
resolved itself into an attack by several members on Sir John 
Snell, who prepared the estimate, but a motion to terminate the 
agreement between the Corporation and Sir John Snell was 
defeated after a lively debate. At the second part of the sitting, 
Mr. Rider addressed the Council, and said that his partner; Sir John 
Snell, in whose place he appeared, was somewhat at a disadvantage, 
because he had had nothing to do with the original figures. That, 
however, did not make his responsibility any. the less, and he did 
not wish to shirk it. He wished to take for Sir John and himself 
the responsibility, so far as they were justified in taking it, for the 
position in which the Corporation now found itself. He defied 
any man to make an estimate of to-day’s price and guarantee that 
it would hold good for next week. The figures in his latest 
estimates were very pessimistic. They were putting in the 
minimum amount of plant, and it was for the Corporation te 
decide whether it would go on or not. If it did not go on, the 
position-would be infinitely worse than it was that day. . It was 
not a proper suggestion to make that the advice had been given for 
what the firm was to get out of it. They were not being paid 
upon the usual basis of expenditure. Sir John Snell's fee was 
about half the usual engineering fee.’ His advice was that they 
must go on and extend the station as quickly as possible. Alderman 
Sir James Jonsten moved :—‘ That the Council be recommended 
to apply to the L.G.B. for sanction to a loan of £630,000 for an 
equated period of 30 years, in substitution of the sanction applied 
for in March, 1918, apd to take such further steps as might be 
necessary.” The resolution was adopted. 

Holding that the Corporation was not legally responsible for 
having, through the strike, failed to carry out contracts for supply- 
ing electricity, the Belfast Stipendiary, on May }2th, dismissed a 
summons brought by a manufacturer. 


Bradford.—New Marns.—Electric mains frém_ the 
Valley Road works to the Manningham Mills of Messrs. Lister and 
Co., Ltd., are to be laid at a cost of £8,275. 


Continental.—PortucaL.—A scheme for the utilisation 
of the power of the River Zezere at the mines of the Wolfram 
Mining Co., has been prepared and will probably be carried into 
effect at an early date. 

FRANCE.—A new company has lately been formed at Lyons with 
a capital of £50,000, and the title La Société Hydro-Electrique 
de la Bredoire, to establish plant to utilise the water power of 
certain falls on the River Tiers at La Bredoire (Savoy), te generate 
electricity for lighting and power purposes. 

The blast furnaces and foundries at Pont-i-Mousson have pro- 
jected a scheme for a hydro-electric station on the River Derdogne, 
pear Bort. It will develop the falls of La Diétge, a feeder of the 
Derdogne. . 

The scheme for utilising the River Rhéne to supply Paris with 
electricity has now at last reached maturity by the adoption by 
the Paris Municipal Council of the Genissiat Falls project, after 
satisfaction of the claims of riverside dwellers which stood in the 
way. The city of Paris has disclaimed the intention of appro- 
priating the whole of the waters of the Upper Rhone, and has 
made provision for irrigation and navigation. It will develop the 
falls, donate Lyons with a great port, and irrigate the Carnargue 
region. The outlay will probably reach. 1} miiliards of francs, 
and Paris will gain 200,000 kw. of electrical power. The works are 
to be carried out by a national company comprising all the interests 
concerned, with the help of the State. 


Coventry.—Price Revision.—The T.C. has decided 
that the charges for power as from January Ist, 1919, be increased 
by 20 per cent. over the charges in force on September 30th, 1918. 


Dundalk.—Streer Licutmne Cuarers.—The Elec- 
tricity Committee has notified the U.D.0. of an increase in the 
price of electricity for public lamps from 56s. 6d. to £3 each, as 
from July Ist, involving an increase of £114 in the estimate for 
the year. The engineer's estimate is to be considered in regard to 
a revision of the existing supply tariff generally. 

Dundee.—Price Reviston.—The-charges for power and 
light have been revised, varying from 50 to 100 per cent., plus 
5+ per cent., over pre-war rates. 

Epsom.—ProposeD Price Increase.—The U.D.C, has 
applied to the B. of T. for consent to increase the minimum charge 
per quarter for energy from 13s. 4d, to £1, and the charge for each 
unit beyond 20 to-1s., instead of 8d. 

Farnworth. Yrar’s Workinc.—The working of the 
U.D.C.’s electricity undertaking has resulted in a loss on the year 
of £278, but it is expected that the recent increase in the prices for 
electricity will remedy this during the current year. During the 
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year 1,087,563 units were generated, compared with 1,194,865 in the 
previous year. The total capital expenditure is £52,787, of which 
£29,900 has been repaid. 


Gillingham (Kent).—Exrrrt Apvicy.—The T.C. has 
engaged Mr. C. H. Wordingham to advice on the present state of 
the electricity undertaking, and on the policy in respect of it for 
the future, at a fee of £250. 


Hastings.—Proposep E.L. Scueme.—Negotiations are 
proceeding between the Hastings Corporation and Battle U.D.C. 
regarding a scheme for supplying the latter town with electric 
light. The Hastings Corporation is prepared to bring a H.T. cable 
to a central spot in the Abbey town, and distribute at L.T. within 
a radius of one mile. The Council requires a guaranteed gross 
revenue of about £1,800 a year, Battle consumers to receive 
electricity for lighting and power on the same terms and conditions 
as Hastings consumers, the price to be 99d. per unit, and 24d. for 
power, heating; and cooking, to be in force for two years from the 
termination of the war, after which time the maximum charge 
would be 8d. The Battle Council is te canvass the town to 
ascertain the number of consumers likely to be forthcoming. 


Hull,—Proposep Extensions.—The Electricity Com- 
mittee has adopted the scheme for extensions to the electricity 
undertaking, estimated to cost £123,720. 


Kilmallock,—Licutine Costs.—At the request of the 
Kilmallock E.L. & P. Co., the U.D.O, is to contribute £114 yearly 
towards the costs and expenses of upkeep to the publie lighting 
system, 

London.—Hackxney.—The Electricity Committee recom- 
mends that it be authorised to supply consumers with electricity 
for illumination purposes during the four days of the Peace Cele- 
brations at a special rate of £1 per Kw. connected, such supplies to 
be connected to the mains without meters. 


Maidenhead.—Hovse Services.—The T.C. has decided 
in future to give new consumers requiring less than 33 ft. of cable 
the option of paying the whole cost of the service, or a lump sum 
of £2 and a minimum charge of 13s. 4d. per quarter. Hitherto up 
to 30 ft. of cable inside premises nearest to the main” has been 
laid free of charge. 


Manchester.— Year's Workinc.—The loss on the past 
year’s working was caused by a reduction in sales of energy since 
the Armistice. It was anticipated that, in order to pay the contri- 
bution of £33,400 in aid of rates, it would be necessary to draw 
£11,000 from the reserve fund. The account shows, however, that 
the reserve fund has been exhausted by withdrawing £12,636 more 
than was anticipated, that a loss of £14,254 is carried forward, and 
that no contribution can be paid in aid of rates, against the sum 
due of £33,400. This shows a total of £60,290 worse than was 
anticipated, and a loss of £71,290 for the year. In the estimates 
for the current year the receipts are put.at £1,109,000, an increase 
of £160,100. The expenses are estimated to be more by £138,500, 
made up of £116,000 for operating charges, £16,500 for debt. 
charges, and £6,000 for income-tax. The surplus is estimated to 
be £44,000, of which £14,254 is required to liquidate the debit 
balance brought forward, leaving £29,746 in aid of rates. The 
amount due, however, in accordance with the decision of the 
Council at 1 per cent. upon the capital outlay is two years’ contri- 
butions —namely, £67,893—so that there is 2u estimated deficiency 
of £38,147. 

Malvern.—ConsuMers’ Resate.—The U.D.C. hasdecided 
that, from the midsummer reading of the meters, consumers above 
5,000 units per annum shall be allowed a rebate of 1d. per unit. 
A canvass of the West’ Malvern district having proved unsatis- 
factory, the Council has decided. not to extend the mains there, 
the estimated outlay for which was £4,000. 


Nenagh (Tipperary).—E.L. Scurme.—The Nenagh 
(Co. Tipperary) Gas Consumers’ Co. is arranging to install electric 
lighting plant to light the town. 


Normanton.—Proposep E.L. Scuewe.—The U.D.C. is 
to consider the question of an electric lighting scheme. 


Richmond (Surrey).—E.L. Cuarees.—The T.C. did 
not show favour to a suggestion by the Richmond (Surrey) E. L. 
and P. Co. that the terms of agreement between the two bodies be 
revised and a further increase be made in charges to meet expenses 
due to the war. 

The Electricity Committee did not concur in the proposal to 
grant plenary powers to the representatives of the I.M.E.A. acting 
on the Joint Industrial Council—Electricity Supply Industry—and 
to authorise their exercising such powers when negotiating outside 
the Industrial Council with any body of workers or association not 
having representation thereon. 

ELECTRIC VEHICLES.—The Health Committee recommends that 
the tender of the Lancashire Dynamo and Motor Co., amounting to 
£493, for apparatus capable.of charging two electric vehicles at a 
time, be accepted. 


Sheffield.—Price Revision.—The charges fowelectricity 
are to be increased as from the June meter readings as follows :— 
Units charged over 2d. are to be subject to an increase of 25 per 
cent. instead of 10 per cent., as at present ; units charged 2d. and 
— subject to an increase of 60 per cent. instead of 45 per 
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Sonth Africa.—Mosse. Bay (Cape Province).—The 
T.C. has given favourable consideration to a scheme for electric 
lighting which has been put before it by Lieut.-Colonel McKienery, 
an electrical engineer, on behalf of a syndicate. The company is 
prepared to commence operations 30 days after the scheme ic 
adopted. and to deposit £5,000 as security. The term s 
for the contract is 21 years, the Council having the option of 
acquiring the installation at the end of 7, 14, or 21 years. 

JOHANNESBURG.—The municipal strike was settled on the fol- 
lowing principal terms, viz.:—The Board of Control ceases to 
exist; no men to be retrenched; Advisory Committees of em- 
ployés to be elected by the men for the purpose of advising on, and 
discussing with, the management and Committees all questions 
relating to wages and conditions of labour. Employment and 
paying off of men should rest with the respective heads of depart- 
ments in consultation with the Advisory Committees to be 
appointed. 


Stafford. — Proposep Exrensions.—The T.C. has 
approved a pr>posal that the capacity of the electricity worke be 
increased by the installation of a 1,000-Kw. set, and that a Sterling 
boiler, with the necessary buildings, be provided at a total esti- 
mated cost of £30,000. 

YeEAR's WORKING.—The annual report on the electricity under- 
taking shows total income of £14,362, an increase of £2,296, and 
total expenditure, £9,891, an increase of £2,368. After providing 
£1,000 for depreciation, there remained a balance of £3,470, a 
decrease of £72. The total net income was £3,548 ; war charges 
and income-tax amounted to £4,110, so that the net result was a 
deficiency of £562. 


Stamford.—Price Revision.—The Urban E.S. Co. has 
decided to apply to the B. of T. for permission to amend its charges, 
and substitute a maximum charge of 8d. per unit. 


Swansea.—Loan Sanction.—The Electricity Com- 
mittee reported that L.G.B. sanction had been granted for the 
borrowing of £25,690 for additional plant at the generating 
station. 


Walsall,—Exectriciry Scokme.—The Standing Orders 
Committee of the House of Lords has rejected the electricity 
clauses of the Corporation Bill, the objects of which were to provide 
an electricity scheme for a wider area. 


West Hartlepool.—Proposep New Priant.—The T.C. 
has approved of application being made to the L.G.B. for sanction 
to borrow £23,580 for cooling-tower plant and £10,790 for cables. 
Over 12 months ago the Council sanctioned an agreement with the 
Cleveland Power Co. under which an additional, as well as a 
standing, supply of energy was to be obtained from the company. 
it, on the other hand, taking from Council energy generated by 
waste heat at periods of low demand. 


Worcester.—Proposep New Piant.—The Electricity 
Committee has brought forward a programme of necessary develop- 
ments of the electricity undertaking, and has asked the Council 
for authority to borrow £15,350 for ash handling plant, cables, 
services, switchgear, and transformers. The matter was adjourned 
until after the electricity accounts had been submitted. It was 
stated that increases to the staff end workmen would entail 
additional expenditure of £3,500 per annum. The Council 
approved of recommendations increasing the charges for electricity, 
and it was stated that in all future contracts a labour clause would 
be inserted. ‘ 





TRAMWAY AND RAILWAY NOTES. 


Birmingham.— Borrowine Powers.—The Corporation 
has deposited a petition in Parliament asking that the necessary 
Standing Orders be dispensed with in order to enable ‘it to intro- 
duce a late Bill for powers to borrow £659,667. The whole of 
this money is proposed to be expended on the Corporation's tram- 
way undertaking. 


Bournemouth.—Year’s Workine.—During the past 
year the Corporation tramways carried 20,769,507 passengers, an 
increase of 315,000 on the previous year. The total recei 
increased by £17,123; and working expenses totalled £73,730 
an increase of £11,080. The net balance on the year's working 
was £31,950. The Tramways Committee recommends that 
£1,000 be transferred to the working balance, and the remainder 
to the renewals fund, which will now stand at £66,200, 
the reserve fund at £6,300, and the working balance at £9,600. 
The tramway m&nager reports that the generating station. rolling 
stock, and overhead equipment have been well maintained. The 
permanent way in some areas was more than five years overdue for 
relaying. The total amount of war bonuses and allowances paid 
was £21,220. 

Experiments with the Sorbitic treatment of rails are being 
carried out on a portion of the permanent way. 


Bristol.—E.ecrric VexHicies.—The city engineer, in 
consultation with the city electrical engineer, recommends that six 
electric lorries be purchased for the purposes of the Sanitary 
Committee. ° — 
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Canada.—SrRikr.—Tramway and railway employés have 
joined the general strike at Winnipeg, in which several Unions in 
Oanada are concerned, demanding reductions in houre, and inoreases 
1 wee. TY: 


Continental.—F'k«NcrE.—'The estimated cost of the elec- 
trification of the Midi Railway network, based on official observation® 
in the Pyrenees and neighbouring regions, is putat 60,000,000 fr, A 
group of hydro-electric stations, with a 100,000-H.P. equipment and a 
storage lake of 16,000,000 cb. m,, are among the features of *the 
scheme. ; 

The Compagnie des Tramways Electriques de Marseilles is in 
danger of winding up, in consequence of the war and the general 
high cost of materials, salaries, kc. In the last resort, application 
has been made to the Government for assistance. e 


Coventry.—ProposeD Fare Ixcrzase.—The T.C. has 
applied to the B. of T. for powers to increase fares from 1d. a mile 
to 14d. for each existing 1d. stage, which at present averages 
1:25 miles. The Warwickshire County Council has represented to 
the Board that no fare increase should be sanctioned until:the 
trainways have. been relaid, and unless a fair payment is made 
for the use of the main roads. 

ProposeD Light RAILWAY.—The Warwickshire C.C, has been 
asked to prepare a scheme for an electric light-railway or motor 
service from Warwick to Shipton-on-Stour and other places 
around Stratford-on-Avon. The scheme has been deferred pending 
the passing of the Ways and Communications Bill. 


Glasgow.—Proposep Krarney Rarway.—We under- 
stand that a scheme has been prepared, and placed before the Lord 
Provost and City Council, for the installation of the Kearney 
High-Speed Railway Co.'s tube system in the Glasgow Harbour 
tunnel under,the river Clyde, about one mile below Glasgow Bridge, 
connecting Finnieston aud Mavisbank, and, according to Modern 
Transport, it is confidently anticipated that the proposal will meet 
with early acceptance. ; 

lt is proposed to run one car to and fro; the car would seat 40 
passengers, and as the tunnel has a rising gradient of lin 8 at 
each end, it would operate mainly on the switchback principle, 
with assistance from electric power. A journey each way would 
be made in two minutes. The Brush Electrical Engineering Co., 
Ltd., would provide the equipment. 


Hebburn-on-Tyne.—Lixkinc-up.—At a meeting of the 
U.D.C. it was decided that steps be taken to link-up the Gateshead 
and Jarrow tramway systems, and a deputation appointed to inter- 
view the Gateshead and District Electric Tramways Co. 


Holl,—Tramway Committee.—The T.C. at a special 
meeting last week, asked all members of the Corporation Tramways 
Committee to resign. Another Committee of 14 members was 
elected to take over the management and control of the tramways. 
Some of the old members of the Committee were re-elected. Mr. 
W. J. Mycombe, tramway manager, recently resigned, following 
an inquiry into the management of the undertaking. 


Keighley. — Raittess System.—An application for 
consent to run "buses on the railless trolley route between Keighley 
and Oxenhope has been made to the West Riding County Council, 
but the W.R. Highways Committee recommends that consent be 
withheld, on the ground that the demand for road making material 
is greatly in excess of the supply. The scheme was approved in 
1916. Keighley’s immediate right of appeal to the L.G.B, was 
waived at that time for the period of the war. Power to run 
railless trolley cars on the route was obtained six years ago, and 
the overhead equipment has been standing for the past three 
years. 


Liverpool.—Fare Reviston.—The T.C. has decided to 
increase the tramway fares on the basis of 14 miles for1ld. The 
reduction in the hours of labour would mean an increase of 
£160,000 on the wages bill. 


London.—L.C.C.—The Highways Committee reports 
that it has arranged for the payment to the British Westinghouse 
Co., Ltd., of the bonus of £1,500 on steam consumption under the 
terms of its contract in respect of each of the two turbo- 
generators erected by the company at the Greenwich power 
station. 

The Committee has distributed among employés in the tramway 
department a coal-saving bonus of £1,614 and £1,077 for the 
quarters ended September 25th and December 25th respectively. 

The average number of tramway cars in use is 1,174 and 114 
trailers, but it is anticipated that by the end of this month 70 addi- 
tional cars will be in use, and steps are being taken to place a 
further 100 cars in service. At a meeting of the Highways Com- 
mittee, last week, the chairman stated that owing to the through 
running services the increased fares could not have been put in 
operation at the same time in the North and South London areas. “As 
far as possible, well-known traffic points were used as fare stages, 
so that many of the old stages were retained. An average length 
of stage of 0°75 mile was being adhered to as closely as possible. 
Under existing conditions the reintroduction of 14d. and 24d. fares 
could not be advised. 

The case of the L.C.C. tramways was explained last week to the 
London M.P.'s who are interesting themselves in the traffic problem. 
The chairman of the Highways Committee said that the number of 
passerigers carried last year was 636° millions, an increase of 224 


millions over 1909, and the working expenses had risen from ¢4d. 
car-mile in 1914 to an estimated figure of 1s,.4d. now, 
net debt on the tramways was £8,477,000, and the capital 
commitments totalled £1,600,000. Mr. A. L. O. Fell, genera) 
manager of the tramways,.said that the ettensions between Far 


. ringdon Street and Blackfrairs; and Gray's Inn Road ‘and Holbor: 


would considerably relieve the congestion at Blaekfriars. ~ The 
increase in fares was not permanent and depended on the cost of 
labour and materials. r 
The general manager of the Metropolitan Railway Co. said that 
his company, which was entirely independent’of the Underground 
combine, had 88 miles of line, 36 of which were electrified. The 
average return to stockholders last year was 2°03 per cent, . In 
1913 passengers totalled 115 millions,in 1918 145 mullions, and 
this year (based on the first three months) would number 17() 
millions. The expenses had grown from £398,000. in 1918 to 
£707,000. now, a 129 per cent. increase. Statements concerning 
the new type of six-car train expected by the company to. be running 
on the Inner Circle in August, were made. The new train-would, it 
was expected, complete its station work in less than 25 sec. Each 
car, is to be fitted with five doors-on either side, which, instead.of 
sliding will swing outwards. The-movement of the train wil! 
automatically close them, when they will be held by a safety latch. 
The cars will be 53 ft. long, and by eliminating the vestibule at 
either end, and by re-arranging the seats, they will earry 58 instead 
of 48 persons. Most cars will have cross seats for two persons, and 
round the entrances single seats are being placed. Strap-hanging 
will be obviated by placing at the end of the seats, bars against 
which passengers can lean. An experimental train of -this type is 
now under construction at Birmingham. The construction of 


deep-level express tubes under the existing lines is said to be under . 


consideration. 

Post OFFICE TUBE RAILWwAy.—The B. of T. has extended the 
time for the completion of the railways authorised by the P.O. 
(London) Railway Act, 1913, for one year from August 15th, 1919. 

HALFPENNY Fares.—M.P.s for Ealing, Acton, and Hammer- 


smith, have been petitioned to préss tramway and omnibus com- * 


panies to restore halfpenny intermediate fares. 

ACCIDENTS.—A collision between a tramway-car_and a steam 
tracter occurred last week at the foot of the gradient in Acton 
market place. The driver was unable to prevent the collision, 
which completely wrecked the front of the car, carrying away the 
staircase. No passengers were injured, but traffic was delayed 
while the line was being cleared. : E 

Owing to the bursting of a water-main at Newington Butts, 
which forced the wooden blocks and flooded the roadway, there 
was considerable dislocation of the Tooting, Merton, and Norbury 
tramway service on Wednesday last week. The service between 
the Elephant and Castle and Kennington Gate had to be suspended. 

The increased fares on the North London ©.C. tramways came 
into general use on Monday last. Someof thefares are now nearly 
three times the pre-war rate. : 


-Manchester.—Car Suortace.—In reply to complaints 
as to the Corporation tramway service, the general manager points 
out that the services cannot be improved owing to the shortage of 
cars. The construction of new vehicles is being pushed forward as 
rapidly as possible, but in addition to the complete suspension of 
building during the war, there are over a million more people 
travelling each week than in pre-war days. When the Committee 
started to build its own vehicles, the manager states, no contracts 
were sent out, but, in order to improve the services, contract for 
new cars have been given to Preston. 


Northampton.—E.ectriciry Supriy.—The T.C. has 
accepted the offer of the Electric Light and Power Co. to supply 
energy for the working of the Corporation tramways for a period 
of five years at 1'4d. per unit if the consumption is 1} million units 
per annum, and at 1°33d. per unit for 1} million units and upwards. 
The chairman of the Tramways Committee said that owing to 
deterioration of plant the cost of energy generated at the municipal 
power station had become excessively high, and to continue its ‘use 
would involve a loss of at least £2,921 per annum. This-amount 
could be saved if the company’s offer was accepted, and could be 
further increased if the existing plant was sold and the station used 
for other purposes. 








TELEGRAPH AND TELEPHONE NOTES. 


Australia.—It is expected that the Malvern telephone 
exchange will be transferred to the automatic system at the end of 
April. Installation of the automatic apparatus is almost complete. 
The plant is constructed on the Strowger system, which has been 
installed in the Brighton exchange and in 11 exchanges in Sydney 
and one each in Perth and Geelong. The next district to be placed 
under the automatic system will be Collingwood. Three thousand 
six hundred lines have been installed at Malvern, and the capacity 
of the plant is 10.000. Ultimately this exchange will be fitted in 
with a complete automatic network in the metropolitan area.- 


Automatic Telephones.—The Sheffield Chamber of 
Commerce has several times addressed itself to the inadequacy ‘of 
the telephone gystem. and demanded the modernising of the system. 
A meeting of the Telephone and Telegraph Advisory Committee 
was held recently, which was attended by Sir Andrew Ogilvie, 
Second Secretary of the P.O., the Superintending Engineer, the 
Local Engineer, the District Manager of Teleph Post 


ones, 2 4 
master of Sheffield, and a representative of H.M. Office of “Works. 
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Str Andrew definitely pledged his department to install a complete 
automatic telephone exchange system as well as several new 

The scheme will necessitate a new central exchange, 
and two new sub-exchanges, in addition to three existing exchanges 
in which there is accommodation. for am automatic system. 
Negotiations are in progress for sites, and it is hoped to place 
contracts for the- buildings immediately. It is estimated that it 
will take three years to complete the automatic system. Sir Andrew 
admitted that the present telephone exchange is out of date, and in 
a bad condition. 

The Post Office expects that the observations of the working of 
automatic telephones in American towns by telephone experts to 
be sent to the U.S. should be of great service in connection with the 
adoption of the system in London. 


Cable Delays.—The Pacific Cable Board announce that, 
owing to the heavy pressure of telegrams to Australasia, the total 
telegraphic traffic is in excess of the carrying capacity of the 
Pacific cable, which is at the present moment the only route avail- 
able. There is now a delay of approximately seven days on 
messages for Australasia, 

There are breakdowns on the Eastern Telegraph Co.'s lines, which 
are closed to Australasia messages. The only route available is 
through the Pacific Cable to Canada, and overland to Vancouver. 
The Pacific Cable is dealing with 14,000 words a day—three times 
the pre-war traffic. Messages to the Far East are delayed 12 or 13 
days. 


Canada.— Telephone and telegraph operators have 
joined the general strike at Winnipeg, in which several Unions in 
Canada are concerned, demanding-reductions in hours and increases 
in wages, 


Telephone Irregularities—In reply to a question in 
the House, the Postmaster-General said that records showed that 
in London the cases of irregular interruption in telephone calls 
averaged slightly over six per 1,000 calls during the last six 
months, These figures include cut-offs due to line and apparatus 
faults, as well as those caused by operators. 

Stores provided for war purposes and now available for other 
purposes will be utilised in all cases in which they are found to be 
suitable for ordinary telephone work. 


Wireless Telegraphy.—During the Atlantic flight from 
Newfoundiand to the Azores, the wireless apparatu; on board the 
American aeroplane N.C. 4 is said to have worked marvellously 
well. Messages were received over 1,300 miles and transmitted 
over 730 miles. Destroyers were in constant communication with 
the aeroplanes by wireless. 


Wireless Telephony.—An R.A.F. aeroplane, carrying 
passengers and mails, flew last week from Kenley, near Groydon, 
to Paris, at night, in 4 hours 15 minutes. For the first 80 miles— 
that is, until the machine was well over the Channel—the com- 
mander of the squadron at Kenley was in constant telephonic 
communication with the aeroplane. The speech was said to be so 
clear that when the receiver was laid on the table in the wireless 
room, the voice of the pilot could be plainly heard by persons outside 
the.door. The ground staff at Kenley overheard the pilot speaking 
to the aerodrome at Lymprie,on the Kentish Coast, and later he 
was heard speaking to Marquise, on the Flanders Coast. This is 
noteworthy, as the instruments are said to have been designed for 
a range of 35 miles only, whereas conversation was actually carried 
out over distances between 80 and 90 miles. 








CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW ia which the “ Official 
Notice” appeared.) 


OPEN. 


Australia.— Brispane.—June 18th. Brisbane City Elec- 
tric Light Co. Supply of rotary converters (specification 10s. 6d.). 
Offices of the company at Brisbane.— Zenders. 

SypNeEyY.—June 9th. City Council. Supply and erection of 
sce wer-house switchgear. Specifications from Electric Lighting 

partment, Town Hall, Sydney.* 

June 23rd, Municipal Council. One 60-ton electrically-driven 
overhead travelling crane. Electric Lighting Department, Town 
Hall, Sydney.” 

Bray.—June 8rd. U.1).C. Electricity Department. One 
200-B.H.P. Diesel engine, direct coupled to 135-K.v.. single-phase 
alternator and exciter. (See this issue.) 

~ Bury.—June 6th. Electricity Department. One 6,000- 
KW. steam turbo-alternator and exciter, with surface condenser 
and air circulating pumps. (May 16th.) 

Heywood.— June 11th. Electricity Committee. One 
400-KW. rotary converter, transformer, with switchgear and cable 
work ; 1,500 yd. “)5 sq. in. E.H.T. cable; 1,500 yd. ‘05 sq. in. B.H.T. 
cable ; 1,000 yd. of ‘10 aq. in., 05 aq. in., and ‘10 sq. in. E.H.T. 
cable. (See this issue.) = 

nee = U.D.C. Electricity Department. Supply of 

350. yd. oo rubber-insulated, and 75 yd. E.H.T.,‘3-core, paper- 
insulated, lead-covered cable. (See this issue.) 


London.—L.0.C. May 27th. Tramways Department. 
2,000 tons of standard steel girder tramway track rafls with fasten- 
ings, and alternatively, about 4,000 tons of standard track rails, 
liplesd track rails and renewable guard rails. Specification (@2) 
from the Ohief Engineer, County Hall, Spring Gardens. 


Manchester.—May 28th. Electricity Committee. Two 
4,000-K.V.A., three-phase static transformers fur Stuart Street 
generating station. Mr. F. K. Hughes, Secretary, Electricity 
Department, Town Hall. 

June 4th. Electricity Committee. Supply of cable for 12 
months, (May 16th.) ; 


New Zealand.—June 4th. Public Works Department. 
14 miles of 11,000-volt cable.* 


Oldham.—May 27th. Tramways Department. 12 double- 
deck top covered tramcars, with or without vestibules, complete 
with trucks; also T2 complete 40-H.P. electrical equipments for 
the above. (May 16th.) 


Tasmania.—Lavunceston.—July 28th. City Council. 
Sub-station equipment, battery, reversible booster, switchgear, Xc. 
City Electrical Engineer. 

Warrington.—June 4th. Electricity Department. 4.7. 
and L.T. lead-covered cable, motors and transformers. (See this 
issue. ) 


*A copy can be seen at the Inquiry Office of the Department 
of Overseas Trade (Development & Intelligence), London. 





CLOSED. 


Australia.—P.M.G.’s Department, Victoria :— 
Automatic telephone equipment for the Perth Automatic Exchange, £119.— 
Automatic Telephones (Aust.), Ltd. 
P.M G.'s Department, N.S.W. : 
Telephone aceessories, £422. ~_ Western Electric Co., (Aust.), Ltd. 
1,000 earpieces, 200,000 insulated staples, £82.— Laurence & Hanson Elec- 
trical Co., 
2,500 ) eurthclips for water pipe, £177.—Royal Australian Navy Wireless 
Works. 
Victorian Railways :— 
Electric lamps, 110-volt, 20-watt, 2s, each; 40-watt, 2s. each.—Australian 
General Electric Co. 
Tenders. 


Croydon.—T.C. : 
— and extensions to tramcar inspection pit, Thornton Heath. 
. E. Everitt & Sons, Ltd., £570. 

Isle of Thanet.—Joint Hospital Board :— 

Maintenance of electric bells and telephones at Haine Hospital.—E. Coveney, 
Ramegate, £12 a year. 

Rotherham.—T.C. 

Four double-deck tramcars.—Dick, Kerr & Co., Ltd., £2,190 each; 12 new 
bodies, without tops.—Dick, Kerr & Co,, Ltd., £1,705 each. 

Sunderland.—T.C. Accepted :— 

L.T. feeder and service cables.—-B, I. & Helsby Cables, Ltd. 

Vertical boiler.—W. Woodhead, 

Taunton.— Electricity Committee :— 


500-kw. turbo set, complete with pipework, auxiliaries and accessories.— 
Messrs. C. A. Parsons & Co., £11,085. 
5-ton travelling crane and gantry.— Messrs. Herbert Morris & Co., Ltd., £557. 








FORTHCOMING EVENTS. 


1 of Arts.—Monday, May 26th. At 4.30 p.m. At John Street, 
Adelphi, W.C. Paper on “A New Prime Mover of High Efficiency and 
British Origin,” by Capt. F. E. D. Acland, R.A. 
Tuesday, May 27th. At 4.30 pm. At John Street, Adelphi, W.C. 
Paper on “ Science and Industry in Australia,’ by Lt.-Col. the Hon, Sir 
John McCall, Agent-General for Tasmania. 
bg ey a 28th. At4.30pm. Paper on ** Glass Making Before 
the War,” by Mr. H. J. Powell. 
Srevencly Electric Supply Committee of the United Kingdom.—Tuesday, 
May 27th. At2.30p.m,. At the Holborn Restaurant. Annual meeting. 


Royal Institution of Great Britain.—Tuesday, May 27th. At 8 p.m. At 
marle Street, Lecture on “ Listening Under Water,” by Prof. 
W. H. Bragg, C.B.E., F.RS. 


Industrial Reconstruction Council.—Tuesday, May 27th. At the Institute 
of Journalists, Tudor Street, E.C. At 5.30 p.m. Discussion on “The 
Relation of Welfare Work to Scientific Management,” to be opened by 
Miss Voysey. 

Wednesday, May 28th. At4.30p.m. At the Saddlers’ Hall, Cheapside, 
E.C, Lecture on “ The Only Way to Higher Wages and Shorter Hours,” 
by the Rt. Hon. Lord Leverhulme. 


tion of Electrical En —Tuesday, May 27th. At6.30 p.m. At 
Caxton Hall, Westminster. Joint meeting with the Electrical Contractors’ 
Association and the Association of Supervising Electiicians. Discussion 
on “ The Electrical and Engineering Equipment of Modern Small Houses.’ 

Thursday, May 29th. At2.30p.m. At the Royal Society of Arts, John 
Street, Adelphi. Annual general meeting. 


Institution of Mechanical Engineers.—Friday, May 20th. At 6 p.m. At 
the Institution of Civil Engineers, Gt. George Street,8.W. Resumed dis- 
cussion on “ The Mechanical Properties of Steel, with some Consideration 
of the question of Brittleness."’ 


ting Engineering Society.—Friday, ping 3 80th. At 8 p.m. At the 
Royal Society of Arts, John Street, Adelphi, W.C. Discussion on ‘‘The 
Gas-filled Lamp and its Effect on llluminating Rectnatione to be opened 
by Mr, F, W. Willcox. 


London County Council.—! riday, May 90th. At4p.m. At the County Hall, 
Spring Gardens, §.W. Conference on “The Report of the Committee 
Appointed to Inquire into the Position of Natural Science in the Educa- 
tional System of Great Britain.’ 
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NOTES. 





Single-Phase Squirrel-cage Motor with Unity Power 
Factor.—Test results are given (Hlectricai Review, Chicago) of 8 
4-H.P. single-phase squirrel-cage motor operating at unity power 
factor. The motor has a two-phase winding, one winding being 
connected across the line, and the other across the line in series 
with a condenser of suitable capacity. The adjustment is made so 
that the current in one winding lags 45° behind the line voltage, 
and that in the other winding leads 45° in front of the line voltage. 
The motor is self-starting, has an efficiency of 49 per cent., a 
starting torque of 55 per cent., and a pull-out torque of 240 per 
cent. The effect of inserting condensers of various magnitudes is 
shown in a series of curves in the original article. 


A L. & N.W. Special Train.—A special train designed 
and built at the London and North-Western Railway Carriage 
Works at Wolverton two years ago, to provide living accommoda- 
tion for the Commander-in-Chief of the British Army and his staff 
in France, was described in a recent issue of the Railway Gazette. 
On April 10th, 1917, the company was asked to provide a train of 
ten vehicles for the purpose referred to above. Five of them left 
the works on May 5th, and the remaining five on the 12th of the 
same month, so that the complete train was provided in a month 
from the date of order. A further request for four additional 
vehicles was received later, and these were fitted up and sent out 
on July 20th, 1917. The fitting up and dispatch of a complete 
train of this description in the short period of time named reflects 
considerable credit on the company’s works organisation. In the 
kitchen car accommodation is found for the electric lighting plant 
and the accumulators. A whole coach is utilised as a telegraph 
and telephone vehicle. The train is electrically lighted by a petrol- 
driven set, is steam heated by the locomotive when running, and 
by a boiler fitted in the brake and stores car when standing. The 
telegraph and telephone car was fitted up with the necessary in- 
struments by the engineering staff of the G.P.O. There is a tele- 
phone and bell communication threughout the train, and means 
are provided and cable carried on the telephone car for connecting 
up to any telegraph or telephone system in proximity to the train. 
There is an ample supply of fans and roof ventilators, while all the 
drop lights are fitted with louvres and gauze with which they can 
be screened. 


Institution and Lecture Notes.—Institation of Electrical 
Engineers.—On Wednesday last week a lecture on the development 
of wireless telephony by the Royal Air Force during the war was 
delivered by Major J. Erskine-Murray, R.A.F., before a crowded 
audience, with the aid of lantern slides and a large collection of 
apparatus. The lecturer first outlined the great expansion of the 
art which had taken place since the outbreak of war, showing the 
intricacy of the measurements and calculations which were 
involved, and illustrated the difference between the trains of waves 
produced by the spark discharge, and the continuous-wave system. 
and various “tonic trains” of waves. He then explained the 
operation of the transmitters depending for their operation on the 
valve amplifiers, and demonstrated with the help of apparatus the 
method of direction-finding, or position-fixing, which had been 
evolved by the Air Force for use on aircraft, enabling direction to 
be determined to an accuracy of one or two degrees. With the 
help of this system an airman can find his way anywhere with 
certainty, though the atmosphere may be too misty for him to see 
the ground at all. 

The most striking feature of the lecture was the actual reception 
of wireless telephone messages from an airman in a Nieuport 
xeroplane, who was cruising about over London for that purpose ; 
by means of powerful amplifying apparatus, the voice of the 
airman was made audible throughout the large lecture room of the 
Institution of Civil Engineers, and though articulation suffered 
owing to the immense degree of magnification employed, his 
remarks were clearly intelligible. A member of the staff of Major 
Erskine-Murray spoke to the airman from the lecture room, and 
informed him that the audience were going to award him a vote 
of thanks, which they did most heartily ; the airman said he heard 
the clapping, and thanked the meeting. The demonstration was 
perfectly successful, and of a very striking and impressive 
character. 

On account of Senatore. Marconi having to return to Italy in 
connection with his military duties, the meeting which was to 
have been held on Tuesday, June 3rd, has been cancelled. 

Captain L, B. Turner's paper on “The Oscillatory Valve Relay : 
a Thermionic Trigger Device,’ will be read and discussed on 
Monday, June 30th (instead of Thursday, June 2¢th). 

The annual general meeting of Members, Associate Members 
and Associates only, will be held at the Royal Society of Arts, 
John Street, Adelphi, W.C., on Thursday, May 29th, at 2.30 p.m., 
to receive and consider the accounts for the year ended December 
3lst, 1918. and the annual report of the Council, and to elect 
auditors. 

On the conclusion of the above meeting there will be held the 
annual general meeting of the contributois to the Benevolent 
Fund, to receive the report of the Committee of Management, and 
the statement of accounts and .-balance-sheet to December 
Sist, 1918. 

The annual meeting of the NorTH-EASTERN CENTRE was held 
at Newcastle-upon-Tyne, on May 12th, Mr. A. P. Pyne presiding. 
The report states that the totat membership had increased by 33. 
A large and varied programme had been dealt with, but visits to 

orks had been difficult to arrange. The attendance at meet- 


ings was improving. On the occasion of the president’s visit 
the scheme of reorganising the Institution, with a view to 

a Chartered Institute, was laid before the members. The Tees-side 
Sub-Section had held six meetings, and one joint meeting with the 
Parent Section. It had not been possible to hold meetings of the 
Students’ Section. This Centre had been entrusted with the forma- 
tion of a Research Sub-Committee to deal with the question of 
the heating of buried H.T. armoured cables. The Sub-Committee 
had held several meetings, and made one report; further useful 
work was still in progress. During the session the question of 
National Electric Power Supply had been constently under review 


- by the Committee, It was deemed advisable to take strong 


exception to the letter sent by the B. of T. Reports Joint Com- 
mittee, setting out the views of the Committee, and conveying the 
impression that these views were those of the Institution as a 
whole. Representations made by the Committee to the Council 
in this connection had been given effect to, and machinery 
set in motion to obtain the views of the Institution as a whole 
prior to further action on the part of the Council. The officers 
were elected as follows:—Chairman: Mr. W. Cross. Vice- 
Chairmen: Messrs. J. R. Andrews and J. R. Beard. Past 
Chairmen: Messrs. A. P. Pyne, A. H. Marshall, H. W. 
Clothier. Committee: Power Supply Undertakings, Messrs. E. 
Fawssett, R. M. Longman, G. L. Porter, J. W. Jackson, W. F. T. 
Pinkney, C. Vernier; Manufacturers and Contractors, Messrs. 
L. H. A. Carr, A. Collins, T. Carter, A. H. Law, J. Rosen ; Univer- 
sities and Technical Colleges, Dr. W. M. Thornton; Consulting 
Engineers, Mr. R. W. Gregory ; Borough Electrical Engineers, Mr. 
H. 8. Ellis; Civil Service and Railways, Messrs. H. Kitchen, 
C. E. Taylor; Miscellaneous Sections, Dr. A. C. Michie. Hon, 
Treasurer : Mr. W. T. MacCall. Hon. Secretary : Mr. L. H. A. Carr. 
Tees-side Assistant Hon. Secretary: Mr. P. S. Thompson. Hon. 
Auditors : Messrs. C. Turnbull and F.G.C. Baldwin. The accounts 
showed a balance in hand of £27, while £32 remained to the credit 
of the Section in the hands of headquarters. : 

A lecture on “ Dielectrics in Electric Fields " was then given by 
Mr. G. L. Addenbrooke. 

Electrical Power Engineers’ Association.—A meeting was 
held at Derby on the 19th inst., and a proposal to form a 
Derby and district section of the Midland Division was carried 
unanimously, a temporary Committee being elected. The officers 
are :—Chairman, Mr. G. H. Lake, Derby; vice-chairman, Mr. 
Melbourne, Burton ; secretary, Mr. P. Gordon Hicatt, Derby ; 
treasnrer, Mr. 8. W. C. Bradley, Spondon. The Secretary's address 
is 9, Lorne Street, Derby. 


British Engineering Standards Association. — Con- 
FERENCE ON LIMIT GAUGES FOR PLAIN CYLINDRICAL WoORK.-— 
A conference on the question of limit gauges for general engi- 
neering work was held recently by the British Engineering 
Standards Association at the Institution of Civil Engineers, at 
which Sir Richard Glazebrook presided. The paramount necéssity, 
from a national point of view, of a standard system of such gauges 
has been emphasised by the experience of the war. Repetition 
work is absolutely necessary, and if the manufacturers of the 
country can be persuaded to adopt a system of limit gauging, not 
only will the character of their work be improved, but their output 
will be increased. 

During the discussion stress was laid on the necessity for publicity 
and educational work, and on the importance of securing that any 
system recommended should be a development of, and not incom- 
patible with, the systems at present in use in the various factories. 
It was agreed that the hole should be the basis, and that the 
minimum dimension Of the hole should be the nominal size, the 
tolerances being positive. The general feeling was that four or 
five qualities of work would be sufficient, and three classes of fit 
would be needed, i.¢., running fits, transition fits, and interference 
fits. 

As regards the basis for laying down tolerances and allowances 
for running and transition fits, the feeling was expressed that the 
formula: Allowance = a + b ¥ p,a and b being suitable con- 
stants and D the diameter, might be accepted provisionally. In 
applying such a law the tolerance would naturally increase by a 
series of steps, and it was generally agreed that for most qualities 
of work the steps should be limited to multiples of two or four 
10 thousandths of an inch. Interference or obstruction fits should 
increase proportionally to the diameter. 

A scheme by which, pending the formation of a Sectional Com- 
mittee, the present Sub-Committee should be reorganised, with the 
addition of a number of manufacturing engineers, and given the 
power to appoint panel or small committees of experts to commence 
the detailed work, has been sanctioned by the Main Committee of 
the Association, and is being put into operation. 


Appointments Vacant.—Engineer for the Hong-Kong 
Tramways Co.'s power station; commencing salary $400 per 
month (Hong-Kong currency) + $80 per month house allow- 
ance; lecturer in electrical engineering (£350, rising to 
£400), for the University of Bristol; instructor (£4) in 
electrical installation for training discharged Service men 
at the Kingston on-Thames Technical Institute; foreman me- 
chanician (£250 + £5v), for the Federal Malay States Post and 
Telegraph Department ; meter tester (75s.', for the Borough of 
Salford Electricity Department ; Head of the Engineering Depart- 
ment (£300), Assistant in Mechanical Engineering (£250); 
Assistant in Electrical Engineering (£250), for the St. Helens 
Municipal Technical School; Engineering Assistant (£400), for 
the Electrical Engineers’ Department, Stoke-on-Trent, See: our 
advertisement pages to-day. 
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Nitrogen Fixation in Germany.—The factory of Chortzow 
Kattowusz, Bayr, neichstickstoliwerke was built towards the 
eud of 19i4, and coummenced working in 1915. In February, 
iyis, three furnaces were in working order and in constant 
use, @ fourth was completed but not working, and four more 
were beimg constructed. Kach furnace turns out on an aver- 
age 2U tons of carbide in each shift of eight hours. The fac- 
tory is the only one in that district, and was erected solely 
ior the manufacture of nitrogen—chietly for munitions, the 
waste (stickstoffabfall) bemmg used as a fertiliser. State aid 

as given in the form of special machinery and exempted 
japour. The electric-arc process is used. ‘he gases from the 
furnace are simply drawn off by draught ventilators fixed at 
the side of the furnace, and there seems to be no arrange- 
ment for rapidly cooling them by artificial means. Lime- 
stone and coke are used as absorption agents. ‘The works 
own land on which the fertiliser 1s used, where vegetables, 
cereals, &c., are cultivated; no one particular crop is particu- 
larly favoured. The furnace is oval in shape and open -at 
the top about 10 ft. high surrounded by a scaffolding for 
feeding. It is lined with a metal which can withstand ex- 
treme heat, next a lining of steel, then comes the water- 
vooling chamber, enclosed in fire-brick, finally an exteror 
steel casing. it is lined at the bottom with carbon blocks, 
which form one of the poles. The electrodes are at the top 
fixed on cranes, and can be raised and lowered. 


Electricity Supply in Australia,—Fo:lowing on the report 
ol & Couumlteee of experts and the passing of the Electricity 
Commissioners Act last session, the Government has appointed 
the Electricity Commission, Which consists of Mr. G. Swin- 
burne, Prot. T. K. Lyle, and Mr. A. M’ Kinstry. The com- 
mission does ‘not include any member of the expert 
committee. The Premier stated that the Cabinet .considered 
that the position was not sufficiently advanced im 
Victoria to warrant, at the present stage, the appoint- 
went of whole-time commissioners. The duties of these 
commissioners will consist of the investigation and push- 
ig forward of the Morwell brown-coal scheme, the hiewa 
River and other appropriate water schemes, and of framing 
regulations, by-laws, &c., as to the difficult and complicated 
problems relating to the standardisation, co-ordimation, and 
uterconnection of electrical undertakings in the State. The 
commissioners will be asked to select the best available hy- 
draulic engineer in Victoria for the purpose of thorough!y 
investigating the Kiewa and other water schemes, and obtain- 
ing data and information for Parliament. As regards Mor- 
=") the work relating to surveys, reports on sites, dimen- 
sions, and ter of power houses, sub-stations, plant, &e., 
will have to be directed by the commissioners. For these 
purposes they will, of course, require an electrical engineer 


who must devote the whole of his time to the technical and | 


business affairs of the commission and the various power 
schemes. The gentlemen selected have been chosen for their 
technical knowledge and business experience. Prof. Lyle is 
chairman of the Advisory Committee of Science and Industry 
and chairman of the standardisation committee of the Elec- 
trical Association. Mr. A. M‘Kinstry is a member of the 
Institution of Electrical Engineers, and president of the 
Electrical Association in Victoria, and is general manager 
in Australia of the British Westinghouse ‘Co. Mr. Swin- 
hurne’s duties as member of the business board investigating 
the Defence department will not permit of him, for the next 
‘ix months, dealing with details of the work of the com- 
mission. The attendance fees to be paid to each commis- 
sioner are not to exceed £500 a year.—Melbourne Age. 


A.C, versus D.C. Motors.—During a five months’ test 
period in the machine shop of the Lehigh plant of the 
sethlehem Steel Co. 137 a.c. motors showed a perfect service 
record. During the same period there were 26 total failures 
among 853 D.c. variable-speed motors, and 39 total failures 
among 342 D.c. constant-speed motors. These 832 motors had 
an aggregate rating of 7,195 H.p., making the average motor 
size 72 H.P. Thé maximum rating was 25 H.P., and the 
minimum 0.5 H.p. The actual cost of repairs to a group of 
00 motors in the same shop was investigated. These motors 
averaged about 4.3 H.p. each, which is about 40 per cent. less 
than the average of 7.2 H.p. for the entire shop. There were 
“7 total failures in this group during the five months, and 
the failures all occurred in the bD.c. motors, of which there 
were 150. The 50 a.c. motors showed a perfect record. A 
large ——- of the failures originated in the commuta- 
tors; where breakdown did not actually occur at this 
point the commutator had to be at least repaired. In addition 
to such repairs or renewals about 40 per cent. of the arma- 
tures had to be rewound. In repairing the 27 armatures that 
tailed about 432 hours were spent, involving a total cost of 
about $475, of which $260 was for labour and $215 for 
material, At this rate the annual expense would be $1,140. 
The forgoing maintenance cost is based on 27 failures m one 
group of motors in five months. However, in that same 
period there were 65 total motor failures in that shop and 
432 machine-tool motor failures.in the entire plant. 
constant-speed motor failures could be reduced to a negligible 
quantity by using only a.c..motors for that service. Such a 
change should reduce the complete motor failures and the 
ase maintenance expense by 40 per cent.—Electrical 
W or 


Electric Vehicle Trials—We learn that the Electric 
Vehicle Section of the Society of Motor Manufacturers and Traders 
is considering the question of organising a series of trials of 


‘ electric motor vehicles. 


Faraday House Old Students’ Association.—The annual 
dinners of this Association will be resumed at the Holborn 
Restaurant on. Friday, June 20th, with the president—Colonel 
Hubert C. Sparks, 0.M.G., D.S.0., M.C., Croix de Guerre—in the 
chair. Tickets for the dinner are 10s. 6d. each, exclusive of wine. 
This is the first dinner since 1914, and in view of the presence in 
this country of a number of old students from abroad, who have 
been serving with the Forces, a large attendance is anticipated, and 
early application for tickets is desirable. 


Belgian Engineers Ostracise the Enemy.—At their 
first meeting since the outbreak of the war, held on January 10th, 
the members of the Société Belge des Electriciens took the oppor- 
tunity of refuting seriatim the lying assertions of the famous 
manifesto of the 93 German professors as to the authors and causes 
of the war. They emphasised their refutation by announcing their 
permanent severance of all scientific relations with Germans and 
their allies, and suppressing all exchanges of scientific papers and 
reviews. 


Wirelessly-Directed Aircraft.—The statement made by 
Mr. Baker, the American Secretary for War, that a device had been 
invented in the U.S., whereby an aeroplane could, without a pilot, 
be made to travel 100 miles and alight near any assigned spot was 
followed, according to the Hngineer, by a report from France that 
a ground-controlled aeroplane had actuaily flown over a prescribed 
course exceeding 110 miles in length, and had been landed when 
required in a certain aerodrome. 

Educational.—Mrrtruyr.—Mr. 8. Berry has presented 
£20,000 to the Merthyr Education Authority for the foundation of 
x technical school. An endowment fund is being raised, towards 
which Messrs. Guest, Keen & Nettlefold’s, Ltd., have contributed 
# 12,000, and the total subscriptions amount to £25,000. 


Organising Kinema Operators.-A meeting of kine- 
matograph operators was held on Sunday last, at which Mr. W. J 
Webb, London District Secretary of the E.T.U. (who has recently 
lost his only son in Mesopotamia), stated that a strong Committee 
had been formed to draw up working proposals for the industry, 
and the London District Committee of the E.T.U. had instructed 
him to invite all the owners of kinema theatres in the district to a 
joint conference to discuss the proposals. Mr. J. F. Wyatt, presi- 
dent of the newly-formed London Central Operators’ Branch of! 
the E.T.U., advocated organisation to secure a living. wage, and 
stated that branches had been started at several provincial centres 
The proposals include the establishment of a uniform scale of 
wages and working conditions, a system of training, and an 
employment exchange for operators. 


Engineering Golfing Society — The Engineering Golfing 
Society held its first meeting since the spring of 1914, at Walton 
Heath, on the 20th inst. 

Forty-eight members actually took part in the play, the Senior 
Division playing a medal round in the morning over the old course 
and a bogey round in the alternoon on the new course. The 
Junior Division tackled the courses in the reverse order. Fine 
weather prevailed, and a most enjoyable day was spent. 

The President’s Challenge Cup (Senior Division) was won by 
Mr. J. W. Towle, after a tie with Mr. Walter Phillips at 89 net, 
and the Wilson Challenge Cup (Junior Division) by Mr. A. P. 
Livesey, after a tie with Mr. W. W. Hughes at 93 net. The Scratch 
Prize was won by Mr. C. R. D. Pritchett with a score of 91. 

In the Bogey Competitiofis the first prize in the Senior Division 
fell to Mr. F. Wood (2 down) and the second prize to Mr. J. H. 
Greathead (4 down). In the Junior Division, Mr. B. J. Hall took 
first prize and Mr. D. T. Powell the second, after a tie at 3 down. 


Electricity in Mining.—Electricity is to be used in 
prospecting for gold in the Carngham District, Victoria, Australia. 
The basis of its application is the greater conductivity of a mineral! 
reef as compared with ordinary country. Two electrical terminals 
are placed on the surface at some distance apart on a spot where a 
reef is likely to exist. If the current instead of flowing uninter- 
ruptedly from pole to pole is deflected, the intervening ground is 
tested more closely by means of a galvanometer and the position 
of the disturbing medium located. The country is then explored 
with a prospecting shaft. 

Empire’s Resources Exhibition.—It is proposed to hold 
an exhibition of manufactures and produce of the British Empire 
The suggestion was unanimously supported at a representative 
gathefing called by the British Empire League, at the British 
Empire Club, this week. 


Coal for Industrial and Domestic Use,—in reply to a 
question in the House of Commons, Sir Auckland Geddes, Minister 
of Reconstruction, said he feared it would be necessary either to 
reduce the supply of coal to industry and for domestic use, or to 
limit even more strictly than at present the amount allowed to be 
exported. It was not possible to give a more definite answer until 
the effect of the reduced hours of working upon output was known. 
The output of coal per person employed continued to show a 
decrease without any shortening of the hours of working. 

London Traffic.—As a result of a deputation of London 
M.P.’s to the Local Government Board, on Monday, Dr. Addison 
stated that the present condition of things was deplorable, and that 
he would recommend his colleagues to appoint a Select Committee 
to inquire into the matter of traffic congestion. 
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le, r. ’ = le Ee, or many years chief hinch, Co, Powa, mg Mpa alt <*  peitray: Baliynahin Co. Dow 
electrical engineer to Messrs. P. R. ackson & Co., Ltd., } an- merchant; J, Walker, Ballynahinch, icp, own, chemist. “Phe first directo; 
lester, fer taken over the mana ing directorship Pa are not named. Registered office: High Street, Bailynahinch, 
Manchester Armature Repair Co., Ltd., Ford Lane. Pendleton, John Robertson (Belfast), Ltd. (4,702) —Private com 
anchester. This business Was established in 1906 by the Pany. Registered in Dublin May 7th, Capital 22, y99 in £1 shares, Exper: 
late Lieut G H Wil A M I E E f, ] magneto repairers and adjusters, The Subscribers (each with one ab are 
i. son, eats.» Who un ortunately J. Robertson, 42, Berry treet, Belfast, electrical en, ineer; Mrs. M. Rober: 
. led recently whilst on active service in East Africa, limited oraz, 34; Delaware Street. Belfast, 
company hag heen ormed, and j 


First director ; i Robertson. Registered 
3 Mr. Ainsworth has joined in- office : 42, Berry Street, Belfast, 
terests with the late Mr. Wilson’s family. 


Norrington & Landon, Ltd. (155 
r. CHARLES GorpDon Grounpy, en ineer with t ectro- ais 
Metals Co. ‘To has carried be / 


,177) -—Private company. 

esr eget, GaP SO Je at haha regen aBstanice 

»» London, who hag carried out many important and genera engineers, &c. Hcl engitcer’* <Nottington, 13, Felahe, 

contracts for electric furnaces in various pare of the conn. Green haat Wheat elec ee loeer, cand We st, Leadon 
try, was married on Monday last to Miss Monica Dromgoole, Edgar, 20, Booth Street, Manchester 
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CITY NOTES, 


Mr. A. L. Ormrod presided at the annual 
meeting, held at Trafford Park, on May 
12th. He referred briefly to the figures 
given in the report, and said that the re- 
port and balance sheet. were sufficient evidence of the con- 
servative Manner in which the board had dealt with the 
accounts, and the satisfactory condition of the business. The 
adoption of the report was seconded by Mr. E. Claremont, 
and carried. The Chairman then moved a resolution as fol- 
lows :—“‘ That this meeting approves the action of Mr. A. L. 
Ormrod in entering into the agreement with Messrs. Vickers, 
Ltd., and pledges its support to the objects defined therein.” 
This was seconded by Mr. L. B. Atkinson and carried unani- 
mously. In his speech relating to the resolution, the chair- 
man made a full explanation of the action of the board and 
himself. He had been associated with the company as a 
director since 1902, and had seen it gradually, but surely, 
emerge from a condition of chaos to one of prosperity and 
strength. He and Mr. Cooper took a strong hand in its 
reorganisation and finance, and with the co-operation of the 
other directors prevented the loss of the shareholders’ money, 
which at one time appeared almost inevitable. He could not 
have had a better comrade than Mr. Claremont, the manag- 
ing director, who was a master of organisation and detail, 
and possessed of all those qualities requisite to the manage- 
ment of an electrical engineering works. There might be 
bigger companies, and companies in the same line of busi- 
ness Which had made bigger profits, and, indeed, this com- 
pany might have made bigger profits, but no profit in 
Glovers had ever been made at the expense of its reputation 
or its goods. He could truly congratulate Vickers on the 
bargain that they had made, and on their prospects of con- 
trolling this firm. There was no goodwill in the pee agreed, 

j the shares 
ollered in exchange for Glovers there was a considerable 
surplus of assets. Although the shareholding interest might 
change, the flag of Glovers in any event would remain flying. 
The entity continued and the management remained. As 
to the deal in detail, they were approached vid the Westing- 
house Co. by the Metropolitan Carriage, Wagon & Finance 
Co., which had the controlling interest in the former on 
behalf of Vickers, Ltd., which was now the controlling factor 
of the lot. The Westinghouse Co. knew Glovers well. For many 
years the two firms had had business relations with one an- 
other. The Westinghouse Co. was in a position to appreciate 
the value of Glovers’ work and management. Although the 
magnitude of its business and its transactions far exceeded 
Glovers’, the career of the Westinghouse had been chequered, 
and it had undergone what, by the grace of God or the co- 
operation of their directors, they had avoided, viz., recon- 
struction. At an early stage he stated to the Westinghouse 
Co. that it must immediately realise it was not approaching 
a concern that had necessity or motive for selling, that a 
prelude to any serious conversation on such a matter must 
be a frank recognition of the value of the company’s assets, 
and the only figure at which any negotiation could: be opened 
must be a liberal one, and not one based on the dividends 
that had been paid. From the beginning their relations in 
such discussions had been cordial and frank. At a later 
stage of the negotiations the representative directors of the 
Metropolitan Carriage, Wagon Finance Co. appeared on 
the scene, and they advanced a proposition materially below 
the one ultimately agreed with regard to the ordinary shares 
and with a suggestion that the preference shareholders might 
be given an equivalent rate to that which they were now 
recelving in some form of 5 per cent. preference shares of 
Vickers, Ltd-, but when he looked up the value of Vickers 
5 per cents. he discovered they were non-cumulative pre- 
ference shares; and their then value in the Stock Exchange 
List was below that of Glovers. Personally, he saw no 
particular reason why Vickers should have desired to acquire 
the preference shares and not have been.content with the 
control of the ordinary shares. He had, however, no hesita- 
tion in advising the preference shareholders to accept the 
cash offer of 17s. 6d. for a 5 per cent. preference share. The 
opportunitiés in these days were many and good of reinvest- 
mg the money on a much better basis, and even — a 
better preference share, reckoned by the usual standards. 
The normal rate of a preference share of the highest indus- 
trial class to-day was possibly as low as 6 per cent., and ran 
to 74 per cent., and at the price which Vickers were pre- 
pared to~pay the preference shareholders, or such of them 
's might accept the offer subject to thé ‘other conditions, the 
shares would only yield to them £5 14s. Very many of the 
company’s preference ‘shareholders were also ordinary 
iolders, In any event 87} per cent. for a 5 per‘cent. pre- 
ference ‘secutity which had a substantial atnount of deban- 
turé stock ‘in front of it was a big price. 
not’ a” Government rey and at such a figure it was 
ipproaching that. parity, tisfactory as was the balance- 
heet before them, the financial -position of Glovers to-day 
vas materially different to that at the date of the balance 


Ww. T. Glover 
& Co., Ltd. 


After all, it was” 


sheet. There was at the moment a substantial overdraft of 
over £40,000.* The debentures were becoming due, and their 
reissue or replacement would have to be speedily provided 
for. Then their large investment in the Trafford Power 
and Light Supply Co., Ltd., although sold to the Stretford 
District Council, was only sold subject to Parliamentar 
sanction, which had not yet been granted, and, indeed, 
might not be. As to the ordinary shareholders, the best 
dividends they had been receiving—he was not speaking 
earnings—had been 74 per cent., including the bonus, and 
Vickers for many -years past had been distributing 124 per 
cent., free of tax up to 5s. in the £. In other words, the 
best total dividend for a year which Glovers’ ordinary share- 
holders had received had been Ils. 6d., -less tax, when 
Vickers’ had been receiving 2s. 6d., after the tax had been 
pr up to 5s. in the £. What Vickers’ ‘earnings recently 
ad been, or what they could be taken to be, none of them 
knew, because the company’s. balance sheets had yet to be 
issued after a settlement had been come to with the Gov- 
ernment authorities, but he had no doubt that the amount 
distributed’ by that company was in all probability far below 
what it could have paid had its board wished otherwise. If 
a shareholder took and held his Vickers shares, in exchange 
he would in all probability receive a dividend approximately 
24 times more than he had been getting in a concern similar 
to that which he had parted with, in that it had been 
paying well within the mark of its earnings. The acquisition 
of Glovers’ shares by Vickers provided an increased chance 
for its management and workpeople. Vickers had behind it 
wealth, influence, and potentialities of orders. Glovers and 
all highly technica] businesses in this country were faced at 
the present moment with a future with a very large measure 
of uncertainty.. It was also faced with the necessity of 
going out for foreign business, of which it had had compara- 
tively little in the past. It was faceg with the necessity of 
increased expenditure both on its staff and on its develop- 
ment, and the possibilities of a large amount of further 
capital expenditure without the absolute certainty that its 
holding in the Trafford Power Co. was going to be realised. 
At best such money could not be available for capital ex- 
penditure or other purposes for some time to come. He 
knew that if this deal should not go through, Vickers were 
unlikely to bother about the acquisition of any other cable 
manufacturing company, but were going direct into the cable 
business, so that all other cable manufacturers and this com- 
pany would be faced with a most formidable competitor, pos- 
sessed of great engineering, electrical, and technical knowledge, 
of great influence, and vast resources. Such a contingency 
could not fail to have a very important bearing on the profits 
that might be earned in the future by Glovers and similar 


‘ concerns. As ordinary shareholders in Glovers, it would pay 


them best to carry out this arrangement, and he had no 
doubt it would pay Vickers also. Mr. Ormrod read a letter 
that had been written to him by their managing director 
as follows :— 

A few months ago I pointed out to the board that on the withdrawal of 
Government work and the return to our normal business, which during the 
war had been entirely neglected, we were in the position of having to main- 
tain a considerably increased output in order to cope with the greatly in- 
creased establishment charges, the only alternative being to reduce the estab- 
lishment charges to their original figure which was obviously quite impractic- 
able owing to the increase in values in all directions. I pointed out that all 
cable companies would to a large extent be in such a position, and that there 
would not be sufficient home tradefirders to meet these increased outputs, 
and that the only chance of obtaining sufficient work was from the foreign 
markets, and that we (Glovers) had little or no foreign connection, and it 
would take some years to create it, and accordingly the only means by which 
Glovers could obtain sufficient work to cover their establishment charges 
would be by joining hands with a house having already foreign representa- 
tion; and I said the ideal would be for such a house to have such a demand 
for cables fur its own purposes as to absorb the whole of Glovers’ output. 
This ideal I consider has been reached by the proposed amalgamation witb 
Vickers, Ltd.—in fact, it would be difficult to suggest an amalgamation with 
anybody more suitable. I certainlv know of none. 

When the circular dated April 30th was sent out he had 
not reached the formality of an agreement with Vickers, but 
the agreement had since been signed. He recommended the 
fulfilment of the agreement, and his co-directors were at 
one with him. The completion of the sale was to take place 
on June 30th next. - i 

The nineteenth annual meeting was 


British West- held on Friday last at the Connaught 
inghouse Rooms, Great Queen Street, London, Mr. 
Electric & J. Annan Bryce in the chair. In propoe- 

Manufacturing ing the adoption of the report, the chair 
Co., Ltd. man said that since the end of Decembe: 


there had been an issue of one million 

ordinary shares of £1 each, which had been subscribed and 
paid- for in cash by the Metropolitan Carriage, Wagon and 
Finance Co; and its nominees, in- accordance with its under 
taking. The additional capital was required to provide for 
various needs in connection with the expansion of the busi 
ness. Holders of preference shares had the option for two 
years of converting all or any of their holding into the new 
ordinary shares, and as stated in the recent circnlar the 
period of option ran from April Mth- last. till April 
14th; 1921. The ‘item for “‘sundry creditors and credit 
balances ** showed a diminution of nearly £70,000 as com- - 
pared with last year. In view of what they considered ample 
provision made under other heads, the directors ‘had’ not - 
Benes it neasemty this pont te oft Je pare, verre. 
especially as they proposed a large addition to the carry 
forward. Dividend at 8 per cent. took nearly £10,000 more 
than last year, and the carry forward was increased to 
000, an increase of £26,000 over last year, but etill £12,000 
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below the carry forward at December 3lst; 1916. As the 
excess profits tax was to be reduced from 80 to 40 per cent. 
the burden under that head would be lessened in the current 
year, and it might be hoped that the reduction was the 
prelude to its abolition. It was disappointing that after the 
late Chancellor’s announcement that he did not see how the 
tax could be continued after the war, the present Chancellor 
should excuse its continuance by the statement that he was 
waiting to see whether a scheme for a graduated tax on all 
trading profits could be devised. It was pointed out at the 
time of its ,original imposition that, as he (the chairman) 
said then, the tax was not only strangling enterprise, but 
was in many cases, their own among the number, radically 
unjust. It must be unjust in all cases such as theirs where 
a business had not attained full development before the war, 
because it did not affect other concerns doing similar busi- 
ness, which had at that time already attained development. 
The tax tended to strangle new enterprises because the rate 
of interest allowed was inadequate to attract capital. Numer- 
ous cases had come under his own personal observation where 
for that reason capital refused to risk investment im promis- 
ing ventures, many of them designed to supply the place of 
commodities formerly* imported from Germany, and which in 
default of production here Germany would, by hook or_by 
crook, again manage to reintroduce into this country. Not 
only did the tax strangle new enterprise, but it swept away 
that portion of his profits which a prudent manufacturer 
applied to the development -of his business. The German 
Government, recognising that danger, abstained till almost 
the end of the war from imposing a similar tax, with the 
result that the great German electrical concerns, the Allge- 
meine, Siemens, and Berginann were enabled to accumulate 
vast fighting funds for post-war competition. Nor did any 
of the other belligerents such as France and Australia and 
lately India, which imppsed an excess profits tax, carry it 
to the same extreme as our Government did. 

The reduction of nearly £60,000 under the two headings 
‘*‘ stock and completed work on contracts” in the balance 
sheet showed that the rate of out-turn and shipment had 
heen speeded up. The gross profit was £52,000, and the 
net profit £58,000 larger than last year, enabling them to 
pay not only a larger dividend, but to increase the carry 
forward. About prospects, it was too early to speak with 
confidence: Trade was still hampered in various ways by 
political uncertainties, by Government restrictions, by diffi- 
culties in shipment, and in obtaining raw materials, and 
by labour unrest. The conclusion of peace should improve 
the position in many respects, notably in respect of political 
uncertainties and Government restrictions, though the latter 
would die hard, but the return to normal conditions must 
he slow. The question of the relations of labour to capital 
overshadowed all the others, but he believed that their 
Cassandras painted the picture too black. There were wel- 
come signs that many of the most trusted Labour leaders 
realised the cardinal fact that the prosperity of the country 
depended on increased output. and that the idea on which 
the restriction of output and the use of improved machinery, 
namely, that there was only a fixed amount of work to go 
round, was based,” was « fallacy. The truth, of course, was 
that the greater the output the greater was the amount of 
work to go round. The larger the output, the cheaper was 
the cost of the article. The cheaper the article, the larger 
its consumption. As Mr. Gompers told them that was 
thoroughly understood in America, where, when improved 
machinery was welcomed by the workmen, the output was 
twice as high, wages were twice as high, and the conditions 
of life greatly better. There had, indeed, been a high tariff, 
but that alone could not explain the facts. There were many 
signs that the importance of the human side of the relations 
of employer to employed was obtaining increasing recogni- 
tion. It was more and more felt that they were all members 
of one body, and, indeed, the recognition of the truth of 
that Christian axiom was the main hope for the progress of 
civilisation, not only in national but international relations. 
He was happy to say in that connection that the relations 
of their management to the workmen continued to be, as 
they had always been, excellent. It had always been the 
endeavour of the management to foresee and anticipate the 
emergence of grievances, and the establishment a few years 
ago of a works committee had greatly helped in the prompt 
settlement of difficulties. With a view to still further im- 
proving the relations with the employés, the Metropolitan 
Co. had set aside the large number of 100,000 shares for sub- 
scription by them, and facilities would be given by way of 
advance on easy terms to enable the shares to be taken up. 
From the experience in past years of increased efficiency 
obtained by the grant of bonuses to members of the staff, 
he had great hope that advantage might be largely taken by 
them of that offer of shares. To return to the prospects 
of the business, he saw reason to think that im their par 
ticular industry, and in their particular case, there was no 
cause for despondency *As he said several. vears ago. the 
demand for electrical products was likely to be very large 
in-an era of general reconstruction. Numerous Government 
reports, emphasised only this week by the introduction of 
fresh legislation, dilated upon the economy running annually 
into countless millions to be effected by the development of 
electrical power in this countty and abroad; especially in 
the countries devastated by war. the field for its use was 
immense. But competition would be keen, not only from 


Germany, whose productive machinery, developed to the 
highest point before the war, had not suffered from it, but 
from other countries, especially America, which alone of the 
belligerents had actually made pecuniary gain, and that to 
# Vast’ amount, out of the war. America was already com. 
peting keenly even in the most distant markets, and only 
by low cost due to greater output could England hope to 
hold her own. Individually their position was favourable. 
Their association with the Metrepolitan Co. gave them great 
financial and selling strength, strength which. had hoon 
within the last few weeks stil! further increased by the 
amalgamation of that company with the world-wide organisa- 
tion of Messrs. Vickers. The new capital just raised would 
be applied to the extension of present and the creation of 
fresh manufacturing facilities, as well as to the development 
of their research and — department. As they 
knew for some time, they had had in operation a system of 
technical instruction which had obtained the commendation 
of the Minister of Education, and was serving as a model for 
similar systems in other factories. They hoped thus to 
secure such an increase of technical efficiency as would enable 
them to face, in combination with financial strength, com. 
petition no matter whence it came. As regarded the imme- 
diate future, he was glad to say that the amount of their 
orders at the end of last year exceeded by £500,000 those 
on the books at the end of 1917, while. the orders received in 
the current year showed a gratifying increase. On the 
whole, he looked to.the future of the company with con- 
fidence, but before he left general questions, he must tell 
them of a point which might have a bearing on the future. 
In connection with the transfer of control from America to 
England agreements were, entered into with regard to divi 
sion of territories. There had recently been negotiations for 
a revision of those agreements, with the object of giving 
them greater freedom of action. One of the conditions of 
the amended arrangement—at present provisional only—was 
that the British company should cease to use the name of 
Westinghouse, their friends wishing to confine the name to 
themselves. Under present circumstances they were ready 
to comply with their wish, because they were satisfied that 
the British company was strong enough to be independent 
of any adventitious help from a mere personal name. The 
number of men in work on December 31st, 1918, was 5,328, 
and of women 1,762, making a total of 7,090. Under arrange- 
inents made with the trade unions women were being re- 
placed by returning men, and the number of women em- 
ployed on the 10th inst. was 700, as compared with the pre- 
war figure of 520. As regarded labour cost, it would interest 
them to know that the percentage cost of male labour was 
in 1918 25 per cent., and of female labour 35 per cent. above 
the same costs respectively in 1917. The average weekly 
earnings of male and female labour, including that of boys, 
virls, and men on shifts:in 1913 and 1918, were as follows: 
1913, males, 29s. 5d., females, 12s. 7d.; 1918, males, 61s. 6d., 
females, 37s.; so that while. male labour had risen a little 
over 200 per cent., female labour had risen 300 per cent 
The change from war to peace conditions was proceeding 
hy degrees, and the position was improving day by day, 
though it was still difficult to get skilled men to certain 
trades, which prevented their employing more men in classes 
of labour where the supply was good. Notwithstanding the 
general criticism as to the attitude of Labour, they as a firm 
had very little to complain of. They had been greatly aided 
in that respect by the beneficial action of the works com- 
mittee. One happy result of the committee’s working had 
been the diminution of accidents—there was only one fatal 
one during the year—and the number altogether was small. 
Having referred in detail to the educational activities of 
the company and to its record of service in connection with 
the war (mentioning that of 3,519 men who joined the Forces, 
279 had made the great sacrifice), he concluded by referring 
with regret to the resignation of Mr. Lincoln Chandler, the 
managing director, in whose place Capt. Hilton had been 
appointed. 
Sir Ernest VY. Hiley, K.B.E., seconded the motion. 
Replying to Mr. H. W. Birks, the Chairman said that now 
the excess profits tax was to be reduced the directors would 
doubtless be able to add a larger sum to reserve. With re- 
gard to the proposed change of name, it was not their seek- 
ing, but the agreement with the Metropolitan Co. gave them 
advantages which would more than counterbalance any 
disadvantages that might result from the company changing 
its name. 
The report was ada i 
e annual meeting was held on May 
Johnson & 5th. Mr. W. Claude Johnson presiding. 
Phillips, Ltd. | He said that the accounts showed a fur 
ther considerable improvement. The 
trading profit for the year, after charging £13,965 for main 
tenance of buildings. plant. &c., amounted to £80,276, ar 
increase of £10,000. The directors had thought it advisable 
to write a further £2,500 off patents, which reduced that 
item to £2,500. and also to transfer a further £10,000 to 
reserve. Rather more than half of the first mortage de 
henture stock had been redeemed and paid for out of profits, 
and the assets of the company now exceeded the liabili 
ties by £382,987, which showed very clearly that the business 
was in a thoroughly sound position. The amount of work 
in hand was very large, and new orders continued to come 


in in a very satisfactory manner. They included a large 
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percentage of foreign and colonial demands, which was 
always @ good sign. The value of research work was univers- 
ally admitted. ‘hey more than ever realised the necessity 
for developing and continuing this work. They had estab- 
lished a laboratory devoted entirely to research work in 
electrical and physical science. Already they had an exten- 
sive programme, which was likely to extend over some years. 
The first fruits of this new development they hoped to 
exploit very shortly. They were confident it would yield 
beneficial results to the company. Proceeding to refer to 
the proposed increase of capital by the issue of 175,000 new 
ordinary shares, he said it was the intention of the directors 
to issue the new capital almost at once, and they had made 
arrangements with a well-known issuing house to purchase 
the whole of the 175,000 shares from them at a premium. 
They had stipulated that existing shareholders who were 
on the register should receive preferential treatment in allot- 
ment. He might say that for some years past the board 
had had in contemplation an issue of new capital in one 
form or another to cope with the continual expansion of fhe 
business. In consequence of the outbreak of war, however, 
the project had to be postponed. As a result the directors 
had felt obliged to place considerable sums annually to 
reserve, out of income, in order to provide the extra capital 
needed to carry on the business. Sinee the formation of 
the company in 1905, fourteen years ago, £95,500 had been 
set aside out of the profits of the business for depreciation, 
while during the same period over £95,000 had been expended 
(and charged against profit and loss account) for the repairs 
and maintenance of the property. Further, and he was 
sure they would appreciate the importance of the fact, during 
those fourteen years over £166,000 had been spent on new 
plant, machinery, and buildings. On the other hand, the 
only increase in the working capital of the -business, other 
than that provided by the reserves he had mentioned, had 
heen the issue in 1910 of £50,000 second debentures. Against 
this, however, a sum of over £80,000 had been spent in the 
redemption of the first mortgage stock of the company. But 
the reasons for providing more capital were very apparent 
also from other items in the balance sheet. Let them look at 
the item of creditors. The volume of trade they did was 
so great that they had been forced to work on credit, instead 
of taking full advantage of the usual trade discounts-allowed 
on their purchases. If he added that during the current 
vear they hoped to largely increase the turnover, it would 
be apparent to all that by taking advantage of those trade 
discounts alone a handsome dividend was provided on the 
new capital. Then they would be able to buy in the cheapest, 
market for cash. Another point of equal interest was the 
fact that from want of adequate capital they had hitherto 
to husband their resources most carefully so as to provide 
the necessary funds out of profits, instead of distributing 
the same on a more liberal scale. As they saw, they had 
accumulated big reserves. He might say they were genuine 
reserves. They were going to put up additional buildings 
at once and equip them with the most up-to-date machinery 
to enable them to participate to the fullest extent in the 
anticipated increase of business. Of course, there were many 
important manufactures with which they would have to deal. 

Subsequently a resolution was unanimously agreed to 
authorising the increase of capital as referred to by the 
chairman. 


At the annual meeting on Monday, Mr. 
Brush E. Garecke, chairman, said that the gross 


Electrical profit on trading for the past year was 
Engineering £157,000, compared with £89,000 in the 
Co., Ltd. preceding year, an increase of £68,000. 


They proposed a dividend of 18 per cent. 
on the ordinary stock, being 6 per cent. per annum for the 
three years of the war period, for which no dividend had 
been paid. They would thus have paid dividends averaging 
6 per cent. per annum for the five war years. The capital 
and the assets were written down very heavily some years 
ago, so that the company was now in a very strong financial 
position. They were engaged during the past year in turn- 
ing out war material at ‘full pressure. With the signing of 
the Armistice agreements were arrived at with the various 
Government Departments in respect of the war contracts 
which they had on hand, either for cancellation outright or 
for deliveries to be reduced to the minimum basis that would 
assist them in carrying on while changing over to their 
normal manufacturing lines. They had ‘been successful in 
booking valuable orders, which included tramcars and trucks, 
motor omnibus bodies, and other rolling stock. They antici- 
pated a good demand in that department for new stock and 
renewal parts. On the engineering side the demand for their 
standard productions had been active during the war. and 
they found themselves immediately called upon for an in 
creased output of the Brush-Ljungstrém sets, transformers 
and other auxiliaries. Further extensions of buildings and 
plant to cove with the situation were well in hand at Lough 

gh. The outlook as regarded that section of their bus: 
hess was encouraging. Without increased production the 
export trade of the country miist suffer so long as the cost 
of material and labour remained on its present scale. Their 
relations with their workpeople had been harmonious 
throughout the year. Their prosperity was conditioned by 
the labour situation and by impending electrical legislation. 
The best kind of electrical legislation at the present moment 
would be the repeal of previous Acts, and the appointment 


of judicial and competent commissioners who would listen 
impartially to the’ representatives of divergent views, and 
then decide what was the best thing to be done in each par- 
ticular case, due regard being had to general experience. The 
administrative machinery required must be’ such as would 
enable the industry to do its work without political inter- 
ference. 


Submarine Cables Trust, Ltd.—For the vear to April 
15th revenue amounted to £27,319 and expenses to £1,934, 
leaving £25,385; £93 was brought forward, making £25,478 
After providing £14,268 to meet payment of coupons, £11,144 
~ ~ transferred to the redemption fund and £66 carried 
orwarda. 


Brisbane Electric Tramways Investment Co., Ltd.—Divi- 
dend 4s. per share, free of tax, on the ordinary shares, mak- 
ing 8 per cent. for the year; £20,000 to the reserve, and 
£28,202 carried forward. 

Lima Light, Power & Tramways Co.,—Net profit 
£P147,196, plus £P94,360 brought forward. After paying 
dividends and providing for general amortisation fund reserve, 
stores, repairs, &c., £P95,063 is to be carried forward. 

Electric Construction Co,, Ltd.—Final dividend at the 
rate of 9 per cent. per annum on the ordinary shares, making 
74 per cent. for the year, plus a bonus of 2} per cent. on the 
ordinary, less tax. 

Altrincham Electric Supply, Ltd.—Dividend of 9s. per 
share (against 3s. 6d.) on the deferred shares. It is proposed 
to increase the capital to £100,000 by the creation of 50,000 
new shares of £1 each. 

Siemens Bros. & Co., Ltd.—Final dividend of 5s. per 
share, free of tax, making 10 per cent. per annum, free of 
tax, for the year ended December 3lst last. 

Edison Swan Electric Co., Ltd.—Interim dividend of 3 
per cent. (less tax) in respect of old ordinary shares. 

Babcock & Wilcox, Ltd.—Final dividend of 9 per cent., 
making 15 per cent. for the year. 

Vera Cruz Electric Light, Power & Traction, Ltd.—In- 
terim dividend of 5 per cent., less tax. 

Alley & Maclellan, Ltd.—After providing for excess profits 
duty, writing off £12,071 for depreciation of property, plant, 
machinery, &c., and transferring £20,000 to reserve, a divi- 
dend of 6 per cent. for 1918 is to be paid, carrying forward 
£8,763. 





STOCKS AND SHARES, 

_ TuEsDAY EVENING 
Stock EXxcHANGE business is still remarkibly active. Money 
continues to flow into the markets. Speculation flourishes 
Investment is on a broad scale. Strength in Consols and the 
War Loans finds reflection in all other gilt-edged securities 
An exception is furnished by London electricity supply 
shares. This department is weaker in consequence of the 
second reading of the Government Bill 

Various West End electricity shares have suffered. West 
minsters, Chelseas, Kensingtons, and Londons are amongst 
them. The falls range from 2s. 6d. to 7s. 6d. There is no 
great pressure to sell, but the market looks for possible 
realisations on the part of holders, and a few selling orders 
started the list crumbling, because there is no particular back 
ing for the moment, owing to the uncertainty. The clauses 
in the Bill that give rise to uneasiness in the minds of the 
investor were quoted here last week, and although nothing 
definite is expected to materialise for a long time to come, 
and although strong opposition will be raised to some of the 
proposals, the outlook is obscure, and this checks buying even 
if it does not induce much selling. 

Meanwhile, the manufacturing shares continue to show 
marked strength. What may be poison for supply companies 
is regarded as stimulant for the manufacturing concerns. 
Edison Swans have risen to 25s. 9d., and the new shares to 
4s. premium. General Electrics maintain their big advance. 
Electric Constructions keep good at 25s. 6d. The dividend 
and bonus, making 10 per cent. for the year, are the same as 
for 1917. English Electrics have hardened to 27s. 9d. British 
Insulated jumped to 2}, although in this case the reason is 
attributed to the large interest the companv is stated to hold 
(or to have held) in Automatic Telephone shares, which have 
recently enjoved so substantial an advance, and which are 
now quoted 37s. 6d. The cable manufacturing issues are also 
firm. Telegraph Constructions have gone up to 25}, Callen- 
ders to 10}, and other shares in this group, although un 
ehanged nominally, are as hard in tone as they are to buy 
Concurrently, Siemens have touched 7, the new being 64 
and ‘various of the explosive descriptions improved, Vickers 
amongst them. Babcock & Wilcox receded to 3%, a reaction 
of 5s., upon disappointment that the dividend is maintained 
at 15 per cent (tax free), without anv mention of the long- 
expected bonus. But some say that this is merely a postpone- 
ment. India-Rubbers are 12s. 6d. up. British Aluminium 
lost their last week’s improvement. 

Marconis have jumped to 6 7/16, fresh buying being set in 
action by the news that the company’s claim for compensa- 
tion will be heard early next month. The preference kept 
nace at 53. Spanish and General have heen resurrected, with 
business round about 16s. Americans fell back to 31s. after 
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being 33s.; guesses at truth hint at an unsympathetic attitude 
on the part ot the U.S. Government towards privately-owned 
wireless enterprises. Canadian Marconis have, gone back from 
19s, to 17s. There was a fairly heavy bull account in both 
Americans and Canadians, and probably the rise brought in 
the profit-taker. 

One of those quick changes for which the market is famous 
(or notorious) has just taken place in Mexican issues, Govern- 
ment, railway, and utility. According to rumour, the Mexi- 
can President has been informed plainly by Great Britain, 
France, and America that unless immediate steps are taken 
for quelling internal disturbances in Mexico, the result may 
be unpleasant for the President. Official confirmation has not 
been received so far, but it is significant that some of the 
Mexican securities have risen as much as 10 points during 
the past week. 

The. Utility bonds and shares are better, though not to any 
dramatic degree so far. Rio Tramways bonds further hard- 
ened with another rise in the exchange. Reports have come 
in this week showing what extraordinary effects were Loe 
duced by the influenza epidemic in Rio; business paral 
transport almost entirely stopped, and everything hel 
while the flue was at its height. Brazilian Tractions have 
gained 5 .points. 

Victoria Falls Power ordinary have gained a trifle at 22s., 
and the preference at 26s. 3d., on the liveliness in Kaffirs 
which has been dignified by the name of a boom. That some- 
thing will be done very shortly to help the gold- producing 
industry is at the root of the animation. Of the foreign divi- 
sion, British Columbia Electrics made a good showing, and 
substantial: recoveries are to be noted. Anglo-Argentine 
Trams are rather better. Home Railways continue to give 
way, Metropolitans and Districts being 1 and 4 lower respec- 
tively. 


SHARE LIST OF ELECTRICAL COMPANIES, 
Homes Execraiciry Companies 
Dividend Price 





—— a Yiela 
1917. 1918, 1919, Riseorfall, p.o, 
Brompton Ordi ee ee 10 8 62 — 258 16 
Oharing Cross es ee a 7 Bt -% 6 1 
do. do, do, &Pret... 4] 618 4 
elsea .. oe oe ee § 8 onde 429 
om of London ee 8 8 lls + 614 6 
lo. do, 6percent. Pref... 6 6 10 600 
County of Lon ™ ée 7 7 104 = 618 8 
do. o. Gpercent. Pref, 6 6 9% +} 611 
Kensi: ee a | 6 i _ 644 
London Electric .. ° Nil Nil 1 —s Nil 
do. do. 6 percent, Pref. 5 6 _ 71410 
ao one ° ae 4 4 _ : R : 
O. cent. e — 
Bt. Jemes’ and Pall Mall . © 7 = 104 
South London ° 5 5 2 a 76 6 
South Metropolitan Pret. ; oe 7 7 16 616 7 
Westminster Ordinary .. oe 98 8 62 et 610 8 
TELEGRAPHS AXD TELEPHONES, 
sagieien. © 4, Pref, ee “s = 6 99 +4 610 
— oe - 9 O86 | 78 0 
Chile Tele e 8 8 7 ~ 68 6 
Cuba Sub. ee 7 7 li}xd +3 % 4 5 
Eastern Extension .. ‘Sk 8 163xd _ 417 9 
Eastern Tel. Ord. .. e 8 8 1644xd — 417 8 
Globe Tel. and T, Ord, ° 7 8 164 - 419 8 
do. do. Pref, ° 6 6 103 a 64 8 
Great Northern Tel. - 2 22 82 +h 617 6 
mae a ee - B 13 65x« = 618 2 
Marconi e - @ 20 6y, +i 8 2 6 
Oriental Telephone Ora. ee ee BD 16 2," - 4h 649 
United R. Plate Tel. ° ° 8 8 Ta _ 6 17 
West India and Panama .. 18 18 143 _ a8 4 
Western Telegraph eo 8 8 178 +3 412 9 
Home Rats, 
Central London Ord, Assented 4 4 634 _ 660 
Metropolitan ee eo 1; 7 1 412 7 
do. strict os Nil Ni 244 4 Nil 
Underground Electric Ordinary Nil Nil Ba _ Nil 
do, » a" - Nil WNil 9/3 +384. Nil 
do, do, Income... 4 5 95 ~4 6% 5 8 
Forrien ~— &o, 
Adelaide Sup. 6 per cent. Pref. .. 6 - 6ll 4 
dagen. . First Pref, .. 53 Nil # + _ 
do, do, nd —_ ee _-_ — 8 xt _ 
do. do. 6 oF oe 8 5 RRA -- 786 
Brazil Tractions  .. ° ee _- =— 64 +5 — 
Bombay Electric Pref. 6 6 1 = 611 7 
British y columbia Elec. Riy. Pice. 5 5 +3 8 56 4 
do, do. Preferred Nil Nil 444 +4 Nil 
= do. —. Nil Nil 414 +9 Nil 
do. Deb. 62 -- 617 4 
a. Ne, Bonds. N Ni 604 +a Nil 
do. 6 per cent. Bon: Nil Nil 434 +24 Nil 
Mexican Light Common .. - Nil Nil 87 - Nil 
+ Nil Ni 61 Nil 
a Ist Bonds.. ° - NW Nil 67 _ = 
MANUFACTURING CoMPANIES 
Babcock & Wilcox ee ée 15 15 83 a | 817-6 
British Aluminium Ord, ., ee 10 10 143 as 518 6 
British Insulated Ord. o« 3 1% 2 + 561i 1 
British ae, sop Pref, se ™ —o 213 +25 5 19 .6 
Callenders .. ° ee .- & & 1 42 630 
do. ni oot se ee. on 5 63 ~ 6 810 
Castner-K ee ee ee 25 20 - 6381 
ae yrs na ee = 1 aa 517.0 
do. “Epox cent. Deb, Se io 5 wi" = 612 8 
Bleotrie Sonstrtoti tion sd o Ww 1 - 764 0 
Gen. Eléo, Pref, ast 6 63 1 +3 6 810 
do. Ord, co * es ee = = 2 tC - 411 0 
ee ee oe ee 8 ee ~ 668 
do. 4% Pret., ee ew ‘eo? > @ - 616 9 
India-Rubber., .. .w .. WW WW 17 +8 *5 16 0 
Siemens Ord... te o = 10 “= 740 
Telegraph Con oe ee « @ 254 +4 418 6 





MARKET QUOTATIONS, 
It should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Wednesday, May 2ist. 








Latest “hea, 
CHEMICALS, &c. Price. or Dec, 
Acid, Oxalic.. .«. 2 ee Ib. 1/5 
© Bisulphide of Carbon... .. oa : 
o Re vie ee ee ee ee ” - £6 dec. 
< Poush, Chlorate .. 1. 2. peclb, 16 8d. dec. 
@» Perchlorate oe, > 25 ” As 6d. dec. 
a Shellac rut os ee «+ per cwt, “ £4 inc. 
phate of Magnesia... ee ton 4 
- Sulphur, Sublimed Flowers .. << £28 £3 dec. 
a . Lump .. «ss ee ” #0 maeniad 
a Soda, Chlorate ca, ket nee perib. ioe 
© aclu Mehecnass, es per lb, ee 
METALS, &c. 
c Brass (rolled metal # to 12" basis) per Ib, 11gd. an 
¢ » ‘Tubes (solid drawn) es ” 1/23 to 1/24 3d. dec, 
c » Wire, basis .. oe oe ” 1j- - 
ec Copper Tubes (solid drawn) .. ” 1 3d. dec. 
e » Bars (best selected) .. per ton #.i4 ve 
zg ww Bheet oe ee ee ” éii4 és 
4 ” Rod * ** id ad ” 2il4 . 
d ” (Blectrolytic) Bars ee ” £83 £2 inc. 
dw " Sheets .. ” £161 . 
28) ew a | om |S 
Fatt ae a r ata a 
f  » Sheets ée oo ” 2/6 es 
—_— oe ee " AY ee 
Uutta-perc. ee oe. ee - ve 
h India. ‘Parafime.. .. y 2/53 1a. in, 
i Iron Pig (Cleveland warrants) .. - per ton Nom, 
iy, Wire, galv. No, 8, P.O, qual, " £40 o 
@ Lead, English Pig.. «2 « ” ee ee 
@ Mercury - ee ee e+ per bot, Nom, oo 
e Mica (in original cases) small .. per ib, 94. to 4,6 oo 
en ” ” ” 5/- to 10)- 
en ” ” .- n 12,6 to 25-/&@ up, ev 
d Silicium Bronze Wire .. oe Ib, 14 . ine. 
r Steel, inbars .. oer ton “; 
g Tin, Block tiinglish) ae" 08 nt £235 to £236 £12 ing 
n » Wire, Nos.1t016 .. es per ib, 4/- o.-< 











Quotations supplied by— 


a G. Boor & Co, @ James & Shakespeare, 

ec Thos. Bolton & Sons, Led, A Edward Till & Uo. 

d Frederick Smith & Uo, i Bolling & Lowe. 

e F. Wiggins & Sons. 1 Richard Johnson & Nephew, Lad, 

f India-Kubber, Gutta-Percha and n P, Ormiston & Sons, 
Telegraph Works Oo., Ltd, r W. #. Dennis & Co, 








Stock Exchange Notice.—The following are to be offi- 
clally quoted :— 

Crompton & Co., Ltd.—76,769 ordinary shares of £1 each, 
fully-paid (Nos. 1 to 76,769); 133,760 preference shares of = 
each, fully-paid (Nos. 1 to 8,342 and 30,583 to 136,000) ; 
£130,000 6 per cent. first mortgage registered fi oh Ra 
(Nos. 1 to 1,250-and 1,451 to 1,550) (£100 and £50). 

Bath Electric Tramways.—The report for the year 1918 
states that after charging £10,614 for repairs and renewals, 
including £3,954 brought forward, after deducting £1, 876 
for special expenditure, there is an available balance of 
£24,892, out of which the following amounts have been 
deducted : £5,628 for interest on 44 per cent. first mortgage 
debentures, £1, 000 for sinking fund, £502 interest on loan, 
£432 expenses on iSsue of debentures in past years, £3,750 
for dividend on preference shares, leaving £13,580. From 
this £7,500 has been transferred to renewals and £6,080 to 
replacements and contingencies. 

Launceston & District Electric Sansts Co., Ltd.—During 
1918 the revenue receipts were £1,279, as against £1,073 in 
1917, and the working expenses £672. Consumers increasea 
from 246 to 265, and lamps connected from 7,698 to 8,661. 
Motors connected now number 19, with a total of 58 HP. 
Gross profit £606, after deducting bank charges and prefer- 
ence dividend, paying 3 per cent. on the ordinary shares, 
putting £150 to depreciation, writing £50 off nary 
expenses, and putting £75 to reserve. £53 is carried forw 

West India & Panama Telegraph Co., Ltd.—The amount 
to credit of revenue for 1918 is £120, 162, and the expenses 
have been £91,463, leaving £28,688, plus £3,324 from interest 
on investments and £5,268 brought forward. £5,000 has been 
placed to general reserve, and the directors pro to pay 
final dividends for the year on first and second preference 
shares at 6s. per share, and on the ordinary shares 6d. 


share and a bonus of 8d. per ahs share, both free of tax, cirying 


forward £3,222. -Althongh’ traffic receipts no! an increase. 
this has been. more than counter-balance] by the increased 
cost of labour and materials. 


British Electric Transformer Co., Ltd.—Dividend of 7 
per’ cent., and 2} percent. bonus, on the ordinary chares, 
making 124 per cent. for the year; £2,000 to depreciation 
reserve; £7,500- to reserve; £1,178 ‘for directors’ extra re- 
muneration, and £3,964 carried forward. - 
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THE ELECTRIC. AUTOMOBILE FOR COMMERCIAL USE. 





By FRANK AYTON, M.LE.E. (Hon. Secretary of the Electric Vehicle Committee of Great Britain.) 





(Abstract of paper read before the AssociaTION of BriTtIsH Motor AND ALLIED MANUFACTURERS, LD.) 


My main object in presenting this paper is to establish the 
view that British automobile manufacturers may with advan- 
tage take up the building of electric vehicles, ‘ially those 
for commercial purposes, as an adjunct to the construction 
of the petrol types. ; 

As one who, tor some years, has studied the question very 
closely, and who has for a long time been an ardent petrol 
motorist, 1 see no possibility of the electric ousting the 
petrol vehicle in any sphere but that of short-distance, fre- 
quent-stop work. Experience indicates that to each parti 
type, petrol, steam, and electric, belongs a fairly well defined 
sphere of utility. The manufacturer who can offer to his 
customers vehicles suited to every class of work will un- 
doubtedly place himself in a position of advantage. 

The electric is essentially a moderate speed vehicle, and its 
radius of action is limited by the mileage which’ can be ob- 
tained from the fully charged battery. This characteristic 
limits its sphere of useful application, generally speaking, to 
urban and suburban districts. When stops are frequent, 
and where busy thoroughfares have to be negotiated, there 
are other advantageous features, i.c., ease of manipulation, 
due to the absence of any ** change speed ’"’ gear, high rate 
of acceleration, automatic cessation of power consumption 
when standing, and the self-starting characteristic of its 
power unit. Still other points of merit include thé absence 
of fire risk, enabling it to be taken into premises without 
affecting the fire insurance thereon, and simplicity of opera- 
tion. The most valuable and important features are economy 
in operating cost and reliability, due to low cost for repairs, 
longer life usually obtained from tires, economy in power, the 
initial efficiency does not suffer declension with wear or period 
of use to anything like the extent it does with petrol or 
steam vehicles, and to the fact that weather and atmospheric 
conditions have no bearing upon its efficiency and capability 
for domg the day’s work. 

\ 3-ton lorry fitted with the usual size of battery will 
cover from 35 to 40 miles on one charge, given fairly level 
and good surface roads. In the case of light electric passenger 
cars, &@ considerably ‘greater mileage per battery charge is 
now obtainable. Over give-and-take roads of average 
quality, 70 or -80 miles per charge is quite common, while 
authentic records exist of distances of the order of 100 miles, 
more or less, having been covered. 

The petrol vehicle finds its sphere largely in performances 
which are impossible for the horse; the electric enters into 
competition with the horse, and will rapidly displace him. 
] foresee the time when, with the establishment of charging 
stations at frequent intervals along all our main roads, elec- 
tric road transport services between towns will be inaugurated 
for goods in connection with which the time taken for 
transit is not of first importance. The advent of that develop- 
ment will be materially hastened by the adoption of a syé- 
tem of interchangeable batteries. The Electric Vehicle Com- 
mittee had the standardisation of battery boxes and means of 
supporting them under consideration, but came to the con- 
clusion that the time was hardly ripe for action. 

It has often been asserted that the electric vehicle is too 
slow. Quite apart from the limit to its radius of action, this 
characteristic in itself militates against competition with the 
petrol vehicle for long-distance work. But in the sphere for 
which it is proved to be suitable, high maximum speed gives 
little, if any, advantage. In traffic the rapid acceleration of 
the electric gives it an appreciable advantage over the petrol 
type. ‘ 

The results obtained in Birmingham in the application of 
electric vans for bread delivery go to prove the fallacy of the 
contention that the electric is wanting in speed. The first 
electric 30-cwt. van acquired by the firm was put on to a 
round that had up to then been covered by a modern type 
of petrol van of the same size. The work comprises a round 
of 114 miles, with some 50 delivery stops, which is covered 
three times per ordinary week-day and four times on Satur- 
day. Compared with the average time taken by the petrol 
vehicle to do the trip, a saving of 30 minutes per trip was 
made by the electric. The weekly cost of electrical energy 
for. this vehicle averaged 13s. 4d., while the cost of petrol for 
the vehicle previously in use averaged £2 10s. In 1917 Mr. 
). A. Priestley, of Sheffield, made some careful tests over a 
measured mile in order to ascertain the travelling time, with 
a definite number of stops, of a 20-H.p., 2-ton petrol car of 
one of the best makes, a 2-ton Edison electric vehicle, and a 
horse-drawn vehicle consisting of a single horse drawing a 
tour-wheeled covered wagon. Two tests were madé, ““A”’ 
being with a stop every 10 yd., and “‘B”’ with a stop every 
40 yd. The times taken for covering the distance of one 
mile were as below :— 

Test ‘* A.” Test ‘ B.” 
33.52 mins. 32.40 mins. 
Petrol wagon 14.80 mins. 10.85 mins. 
Electric wagon 11.33 mins. 9.33 mins. 

The greatest development has taken place in the United 

States, and comparatively few people on this side of the 


Horse and cart 


Atlantic appreciate the extent to which electric vehicles are 
employed in that country. I[t is computed that the number 
of electric vehicles of all types in use there is over 70,000. In 
1917 the new vehicles sold during the previous. year totalled 
some 8,000, of which approximately 2,500 were of the com 
mercial type. The remajnder consisted of about 4,000 cars 
of the private passenger carrying type, and about 1,500 in 
dustrial trucks. 

It is hardly likely that the large fleets of electric vehicles 
have been acquired for any other reason than that their use 
gives the desired service at the lowest possible cost, and 
with complete dependability. ; 

In this country the adoption of the electric for commercial 
purposes has, considering the difficulties due to the war, 
made fair progress. Actual testimony from users is, perhaps, 
the best evidence that can be adduced in support of the 
claims made on behalf of the electric. ; 

I am convinced that it will not be long ere our large cities, 
particularly London, will be served by electric taxicabs. It 
1s noteworthy that in the very home of the petrol car in the 
United States, viz., Detroit, electrics on the streets are 
showing a marked economy over petrol cabs, the operating 
expenses of the former, including drivers’ wages, establish 
inent charges, interest, depreciation, electricity, repairs, 
garafe and tire expenses, averaging only 60 to 66 per cent. 
of the cost’ of operating the petrol cabs. The public in 
Detroit show a distinct preference for the electric cabs, and 
will often wait a considerable timé for the return of an elec- 
tric cab rather than take a petrol cab standing on the rank. 
Schemes are afoot to establish electric taxicab fleets in New 
York and other large cities in the States. With electric taxis 
built, as they are to-day, to run at maximum speeds of 25 
in.p.h., and with a range of action of from 60 to 75 miles on 
one charge, it must be obvious that there is an opening for 
their extensive employment. They can be arranged for bat- 
tery substitution, and in this way may be kept in service for 
long hours at a stretch. : 

Within the last few years certain British engineering firms 
have taken up the manufacture of these machines, and it is 
satisfactory to be able to say that at the present time com- 
mercial electric vehicles are being built in this country which 
compare most favourably with the best makes from America. 
The greatest electrical improvement that has taken place is 
in the battery. ’ 

It may be said that between the Ironclad-Exide and the 
Edison accumulators, from the point of view of reliability and 
cost of maintenance, there is very little to choose. It must not, 
however, be assumed that what is known as the ordinary flat 
plate type of lead-acid accumulator is unsatisfactory, though 
there have been many failures in connection with it in the 
past. The flat plate type is not able to withstand the effects 
of vibration so well as the Ironclad-Exide or the Edison types, 
and consequently its life is appreciably shorter. I have con- 
fidence, however, that British accuroulator manufacturers 
will, in a very short while, be able greatly to improve the flat 
plate cell, giving it a considerably longer life than it at pre- 
sent possesses. . 

The usual design of commercial electric vehicle embodies 
the use of a single centrally-located series wound electric 
motor driving the rear wheels by a double chain transmis- 
sion. The usual drive is from the motor spindle to the 
counter-shaft, by a tooth type silent chain. The driven 
sprocket on the counter-shaft is combined with the differen- 
tial. From sprocket wheels fitted to the ends of the counter- 
shaft, roller type chains transmit the power to the road 
wheels. This simple arrangement has proved very satisfac- 
tory, and is employed in by far the greater number of vehicles 
constructed in America. Another method is to drive the 
counter-shaft through bevel gear, the bevel pinion being con- 
nected to the motor by means of a connecting-shaft, which, 
due to its torsional flexibility, gives a cushioning effect in 
starting, and acts as a flexible shaft. In the case of light 
delivery vans the live axle drive, with either bevel or worm 
gear, is very frequently employed, the motor m most in- 
stances being mounted directly on the forward end of the 
propeller shaft casing, this arrangement making it possible to 
connect the armature to the propeller shaft without the 
intervention of a universal joint. Some departures from the 
standard practice embody a front wheel drive, which is 
giving satisfactory results in service. In this case there are 
two motors, one to each wheel, the power being transmitted 
to the latter by a single reduction gear, which consists of a 
helical tooth pinion meshing with a gear wheel having in 
ternal teeth, which is attached to the inside face of the road 
wheel. In the case of the rear wheel drive a single reduction 
spur gear between each motor and the driving chain sprocket 
is employed, an ordinary roller chain transmitting the power 
from this sprocket to the road wheel. 

The two-motor arrangement eliminates the necessity for a 
differential: it also economises current when use is made of 
the series parallel systemrjof control. There are a few special 
designs in which the driving motor is enclosed within the 
road wheel; the balance gear drive, in which the motor casing 
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is incorporated in the back axle; and the concentric gear 
drive. 

In the design of commercial electric vehicles, it is important 
to eliminate friction to the greatest possible extent, and to 
provide for moderate speeds only. As to the most suitable 
speeds, those given below may be taken as a fairly good 
guide :— 


Carrying capacity. Speed, m.p.h. 


1,000 Ib. Be ce a nd .. 12 to 18 
2.000 Ib. ao ad ve wat . a ft 
3,000 Ib. es ms come ips ad 10 

2 tons ite ws oie we “ae 
3 tons via aaa oa se i a SSS 
4 tons ee = ped al .. 6 to FF 
5 tons a a ‘ae a ss a Lake 
6 tons ‘ a ‘. we 64 


The series teneh traction motor is of the most robust type, 
as is evidenced by the low cost of upkeep. It is a very rare 
thing for an electric vehicle motor to give trouble. A re- 
markable feature is the manner in which the motor will per- 
form its duty for years with the very minimum of attention. 

The electric road vehicle enables a given weight of goods 
to be moved a given distance in the urban transport service 
ut a cast which, for economy, is not reached by any other 
method. The automobile motor of to-day is compact, com- 
paratively light in weight, and very efficient in the use of 
current. The standard motors are wound for 80 volts for use 
with the lead-plate battery, and for 60 volts for use with the 

Edison battery. Any departure from the standard of 40 to 
44 lead plate cells, or 60 cells of the Edison type, is to be 
deprecated. The speeds for which electric vehicle motors are 
usually designed vary from 800 to 1,700 R.P.M., the actual 
speed in any instance being dependent upon the type of drive 
employed and the gear ratjo selected. 

In American automobile motors, the capacity is generally 
based on continuous oper i at full load with a maximum 
teniperature rise of 65 deg. C., and they are rated to carry + 
and a half times the odie full load for one hour with : 
maximum temperature rise of 75 deg. C. above the Avoe ty 
ture of the surrounding air. The size of motor employed 
is that which will be loided to its rated capacity when~the 
vehicle is running at the normal rated speed on hard level 
road and carrying the full load for which it is designed. Ex- 
perience has shown that for commercial electric vehicles the 
‘unsaturated ’’ motor gives the best results, and this type 
is always employed. The use of the “ saturated” type is 
confined to light passenger cars, where a higher speed on 
gradients is desired. 

In America the large business connected with the manufac- 
ture of electric vehicles has been built up by co-operation be- 
tween the firms constructing the vehicles and the electrical 
manufacturers. It is certain that automobile builders who 
are proposing to take up the construction of electrics will 
find it to their advantage to leave the manufacture of the 
motors, switchgear, and batteries in. the hands of those who 
are already engaged in such work. Working upon such lines, 
there ought to be no difficulty in the way of any automobile 
builder taking up the construction of the electric, seeing that 
much of the chassis work is very similar to what he is already 
providing for petrol vehicles. 





Discussion. 

In the discussion that followed the reading of the paper 
it was generally agreed that the electric was essentially a 
short-distance, frequent-stop vehicle. It had its particular 
spheres of usefulness, and: was not in any sense a competitor 
of the petrol vehicle. Several speakers expressed the opinion 
that the electric taxi-cab would be shortly re-introduced in 
this country. Surely if the present petrol cabs could be run 
at a profit in the very bad state they were in to-day, then 
the electric cab could be also run at a profit. With regard 
to pleasure vehicles the conditions were different. In 
America most towns were self-contained, and the vehicle was 
in consequence not required to go beyond the radjus of the 
city. On the other hand, in this country pleasure vehicles 
were often required to travel long distances from town to 
town. 

On the road, electrics seldom required attention, and they 
were practically weather and fool proof. During ‘the recent 
snowstorms electrics had negotiated roads and _ hills quite 
safely where petrol omnibus traffic was held up. In the 
garage, however, the electric required constant attention; 
nothing very serious, but it had to be constant and intelligent 
attention. It was merely a question of following certain rules 
and directions, and it was upon the attention received in 
the garage that the performance of the electric when on the 
road depended. Electrics were very simple to handle; women 
had driven large 24 and 34-ton vehicles after very little 
tuition. Repairs could be easily and quickly carried out, 
whereas repairs to petrol vehicles often involvel dismantling 
the engine, and took much time. The danger of judging 
electric vehicles by operating costs was pointed out. Such 
costs could be very misleading at times, because the condi- 
tions under which vehicles operated varied so very much. 
The safest thing to go by was the opinions of actual users. 
It would be found that in all cases where firms in this coun- 
try had adopted electrics on a sufficiently large scale the 
army were favourable; in every case the fleets had been 
added to. 


With regard to batteries, there was very little to choose 
between the two leading types; good results were obtained 
with both. A speaker pointed out that there always seemed 
to be a doubt about the capabilities of a modern high-class 
battery.‘ The public always seemed to be afraid of batteries, 
and all ‘makers conve syed the impression that there was sore 
sort of secret about them. There was really no such th ing; 
it was all a matter of ignorance. If the public could be 
taught exactly what a battery was, and just what it was 
capable of doing, the whole thing would become perfectly 
straightforward. 

With regard to the high cost of electric vehicles, those im- 
ported into this country were naturally expensive on account 
of high freight. ‘Those manufactured here would continue 
to be expensive until produced in sufficient quantities to 
lower the cost of manufacture. To those petrol or steam 
vehicle manufacturers who contemplated taking up the 
manufacture of electrics a note of warning was given. 
Although it was agreed that it would be to their advantage 
to manufacture such vehicles, they should do so in conjunc- 
tion with other firms, and not attempt to make everything 
themselves. For instance, such specialities as control gear, 
electric motors, and batteries should be left to those firms 
whose business it was to make and specialise in such things. 
Electrics had suffered much in the past owing to some defect 
in a component part of the whole which could have been pro- 
duced much more satisfactorily by a specialised maker. 








LARGE POWER TRANSFORMERS. 


At Manchester, on March llth, Messrs. A. G. Exuis and J. 
L. ‘THOMPsoN’s paper (an abstract of which appeared in our 
issues of May 9th and 16th) was read_and discussed be- 
fore the NorTH-WESTERN CENTRE of the InstiToTION or ELkc- 
TRICAL ENGINEERS. 

Mr. H. G. Furtone did not agree that opportunities had 
not been afforded to manufacturers for making jarge trans- 
formers in this country; there had been, and still were, such 
vpportunities, but manufacturers frightened customers by 
describing the imaginary difficulties of designing and making 
large units. There was no reason why three-phase ‘trane- 
formers should not be made in single units of the capa- 
city as turbu-generators. The transformer would occ py less 
space, the total weight would be much less, and the capital 
and running costs would be lower than with a group of emall 
sets. It should be more reliable. Transformers above 5,000 
K.v.A., 50-period, 3-phase, should certainly be forced-cooled. A 
thermostat could be fitted to warn the attendant in the 
main station, or to operate the switch relay and cut the 
transformer out of circuit. The core and the circular shell- 
types had great advantages over the shell type, as the coils 
were in direct contact with the oil. In the core-type it was 
a simple matter to arrange straight oil ducts of ample size 
so that they could be easily cleaned without dismantling. 
The authors’ contention that the shrinkage of insulation on 
a shell-type was less was not convincing. The assumption 
that the shrinkage was entirely due to pressure was not cor- 
rect. The electromagnetic inter-action of the primary and 
secondary coils produced pressure on the insulation due to 
the repulsive action between the two windings, and this was 
the principal cause of shrinkage. The compression stresses 
were in many cases greater than the stresses due to the 
weight of copper in the core-type transformer. The slightest 
amount of shrinkage was of great importance, and should in 
some way be taken care of. Insulation had been one of the 
greatest problems to transformer manufacturers during the 
war, but fortunately it had now been practically solved by 
the larger firms installing their own plant and manufacturing 
insulation suitable for their requirements. Springs should 
not under any conditions have to take the electromagnetic 
strains, but should only take up shrinkage and hold the 
coils against fixed abutments. The electromagnetic strains 
should be taken by the fixed abutments; consequently the 
only satisfactory way of using springs was to divide the coils 
at the magnetic centre and place the springs there. The 
safety factors given were quite reasonable. If all engineers 
would work to the British Standard Rules and not subject 
their transformers to overloads under any condition, thesa 
safety factors could be reduced, the prices lowered, and the 
design improved. He was surprised the authors had omitted 
to mention furnace transformers. He had been responsible 
for the design and manufacture of numerous furnace trans- 
formers ranging from 150 to 10,000 K.v.a., some were shell- 
type, others core-type, and they were equally satisfactory. 

Mr. G. D. Sms said that the importance of drying out 
transformers was not usually recognised by the purchaser, 
and it was quite impossible to dry out on site as ovstahly 
as it could be done in vacuum in the works. The amount of 
air, or rather space, which should be available round trans- 
formers was often overlooked. He had seen three sets 
of transformers, at three different stations, actually 
placed in pits. “There had been dissatisfaction with water 
cooling, but he thaught it had~ often been because the 
right material had not been used for the pipes. The 
proper thing to use was lead alloy, which could be bought 
in one piece; and could stand up to 250 lb. pressure, which 
was quite ample. Moreover, comparatively impure water 
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could be used. On the question of stations being in out-of- 
the-way places, it seemed to him it would be much better to 
put in smaller self-cooled units. No mention had been made 
of the building cost. In a large station with modern three- 
phase transformers a considerable amount could be saved in 
the building. It seemed to him the authors had made out 
a very good case for the shell type, but he thought that a 
better case could be made out for that type with butt joints, 
because of the ease of assembling; bracing could be done in 
a much more satisfactory manner than with inte laced joints. 
The previous speaker’s remark about the coils in the core- 
type being in direct contact with the oil was rather mis- 
leading. ‘Therp was no layer in direct contact with the oil, 
but in most cases one had to transmit heat through two or 
three layers to the oil itself. With a well-defined shell-type 
transformer one could certainly have oil on at least one a 
for the whole coil--what might be called the pancake coil—and 
on the heavier coils it could be arranged to have oil on both 
sides of the coil. If the transformer was properly designed, 
and the depth of the coil made not more than, say, twice 
its thickness, the heat could very soon be got rid of. It 
seemed to him that electrical gear was now becoming a 
problem of mechanical construction. He agreed that too 
many transformers were bought without considering their 
construction. An apparatus had been made in this country, 
and was now in operation, for testing transformers up to half 
a million volts; it had actually done up to 475,000, and it was 
of 200-K.V.A. capacity. 

Mr. CRIDGE explained that his experience was that less than 
10 per cent. of transformers were shipped in oil; if that 
proportion could be increased it would be a very good thing. 
The railway companies had raised objections lately to ship 
ping transformers in oil, or in tanks without oil, except at 
owners’ risk. The authors had not made quite enough of the 
superiority of forced-cooled over water-cooled transformers of 
large size; they did not mention the increased size of trans- 
formers which could be put in the same tank. He hoped 
that the British Engineering Standards specification would be 
adopted; if every customer adopted it manufacturers would 
be compelled to follow. Referring to the authors’ load curves, 
he pointed out that somebody should design a meter which 
would register the kilo-ampere-hours instead of the Kw.- 
hours, in order that such loads might be charged for in the 
proper way. In his opinion, bracing could sometimes be 
overdone; with the rectangular shell-type coils serious distor- 
tion might take place at the end of such coils. A little free- 
dom in that respect was desirable. The continental practice 
had been to use butt joints almost exclusively. Constant tem- 
perature was not reached until much later than was thought 
to be the case. One degree rise od hour was sometimes con- 
sidered. to be near enough to the final temperature, but it 
was not anything like constant. The only cure for sludge 
was to use a liberal amount of the best possible oil, and the 
transformer should not be allowed to overheat. 

Mr. Watson said that, speaking generally, transformers 
gave far less trouble than any other apparatus handled 
in connection with supply problems. The fact that at 
25 cycles transformers were 35 per cent. more costly and 
40 per cent. heavier than they were at 50 cycles had not been 
driven home. He imagined it was more likely to become the 
practice to adopt single-phase rather than three- phase units 
in very large sizes by reason of the convenience and lower 
cost in providing spare units for use in an emergency. Three 
single-phase units would occupy a larger space than one 
three-phase unit, but in the majority of generating stations 
he did not think there would be much difficulty in providing 
that space. It added considerable value to the paper that a 

comparison of prices was given. . In the past it had too often 
been a fault that different types of apparatus had been 
discussed without information ‘being given as to costs. 
Pumps, oil tanks, and circulation arrangements, in connec- 
tion with large units, led to appreciable expense, and it was 
not clear from the paper whether that was included or not 
in the prices given. Something required to be done in regard 
to the standardisation of sizes of transformers. 

Mr. WitLiaMs agreed as to the advantage of transporting 
in oil, but that was not to be recommended for foreign ship- 
ment. There appeared to be a discrepancy with regard to the 

‘crocodile’ trucks which were said to be available in this 
country up to 50 tons loading weight. The authors seemed 
to assume that a transformer in a truck must be transported 
vertically, He had a strong liking for the shell-type trans- 
former on account of its robustness. Personally, he had 
a decided preference for the single-phase as against the three- 
phase unit, particularly when it was of large size. One point 
which had not been brought out was that if a serious break- 
down occurred in a three- ase unit the probability was that 
it would completely wreck the’ whole transformer, and the 
cost of rewinding was considerably greater than it would be 
with a single-phase unit. The water-cooled transformer 
the cooling-coil type was a very poor device. With water 
cooling it was essential that the water should be at less pres- 
sure than the oil, so that if there was any leakage it would 
be from the oil to the water; he did not see how that could 
be satisfactorily done with the water coil at the top of the 
transformer. 

Mr. H. T. S..Bryns said that most of the points on which 
he disagreed al been covered by previous speakers. A great 
claim was made for the robustness of the shell type. A close 
study of the construction would show that the only means 
of support for the coils was the crossbar, since the clamps 








shown under running conditions did not come into play at 
all. Immediately shrinkage took place these clam ps—which 
the authors particularly drew attention to, but which were 
not intended for taking up shrinkage—were no longer, of any 
service. He suggested as a test of robustness that the ex- 
periment of hanging the transformer by one ring bolt in- 
stead of two should be made, when it would be found that 
very considerable ‘distortion ‘would result. He had seen a 
transformer weighing 14 tons, three-phase, core-type, hung 
up by one side only, and no distortion whatever took place. 
It had been mentioned that external supports with the rect 
angular shell-type were unnecessary, but he had seen a 
transformer of this type where the coils had burst and short- 
oe 

Mr. J. F. Sarpiey said that the item of “‘ woman labour ”’ 
could be omitted from the summary of the paper. Transport 
restrictions were not mentioned, except the restriction of the 
import market in materials. He found there was nothing 
much to grumble about except the packing. Generally it 
received attention from the chief packer, never from the 
engineer. If manufacturers would get their engineers to 
design the packing a great improvement would follow. Ship- 
ping transformers in oil, complete, could be done very well 
when shipping from one big port to another, but where 1 
Was necessary to tranship or unload at sea separate packing 
cases had to be used for everything. 

Mr. W. Parry said that some information with regard to 
transport along’ the roads on trucks, and also relative to fur- 
nace transformers would be useful. The suggestion that 
lead-alloy pipes could be put in parallel applied to copper 
pipes as well, getting rid of the joints in a similar way. 
With regard to failure of large transformers on the Rand, it 
was found that the pipe used had not been extruded cor- 
rectly ; there were patches in the walls owing to crude water, 
which had run right through and affected the transformer. 
That point should be watched. Oil could be circulated along 
both sides of the coil in the shell type, but not m the core 
type. Most of such coils were wound two sections together, 
separated simply by a washer, but the oil had free access to 
one side of each coil. In order to get the oil on both sides, 
the sections would have to be split up again into two separate 
coils, thereby wasting nearly twice as much space in ducts. 
That was entirely unnecessary, because the conductivity of 
the copper across that small space was quite sufficient to 
prevent any temperature drop. The same thing applied to 
core types of transformers, but there the spaces between the 
coils were radial; consequently, the sludge could be easily 
cleaned out, w hich could not be done on the shell type. 

Mr. Euis, replying to the discussion, said that in connec- 
tion with the question of the shell-type’ versus the core- 
type, the discussion of the relative merits was usually pre- 
judiced by the particular views and experience of individual 
manufacturers and power supply engineers. He had not 
been wholly converted to the shell type, but in writing the 
paper the point of view was to get down to an impartial 
statement of the facts, and that they had really tried to do. 
The time was opportune for a general and fair statement of 
all the facts concerning transformer design and operation, 
and the main object in writing the paper was to bring that 
under discussion. The prices given in the paper were pre- 
sent-day prices; they were only given for guidance. The 
prices given with regard to the forced-cooling transformer in- 
cluded the full equipment. Mr. Sills referred to a device 
which prevented sludge. That controversy had lost much of 
its interest owing to ‘people realising the importance of hav- 
ing a decent non-sludge oil, and not a cheap variety, such as 
was probably the reason for the oil-expansion chamber bei ing 
originally invented. If they had included in the paper every- 
thing that everybody had called for they would have written 
an encyclopedia. He hoped at a future date to be able to 
deal with other questions. In view of the inter-linking 
questions which were coming on, they gave at the end of 
the paper suflicient indications of the general lines on which 
they should attack those problems. They deliberately left 
out furnace transformers. The paper was intended to be 
written fram the point of view of a large central station, and 
the question of furnace transformers merited complete treat- 
ment by itself. 








Industrial Lighting.—It is estimated that, in the 
United States alone, accidents due to poor lighting rob industries 
of the services of more than 100,000 men for an entire year. 
During recent years, increased quantity of light has been used in 
industries, but there has not been the same progress in the use of 
suitable reflectors or other light-directing devices. Nevertheless, 
the proportion of industrial accidents chargeable to poor lighting 
has fallen from 25 per cent. in 1910 to 18 or 20 per cent. in 1918. 
Industrial lighting curtailment as a measure of economy is based 
on a fallacy, for the resultant decrease in production and increase 
in accidents far more than counterbalance the saving in energy 
consumed by lighting. * 

British Oil,—The oil borings by Messrs: Pearson, Lord 
Cowdray's firm, near Chesterfield, are progressing. At the Hard- 
stoft No. 1 boring, a depth of 2,800 ft. has been reached, and the 
indications are regarded as favourable. The next deepest boring 
is Brimington No. 1, 1,800 ft., and a flow of natural gas gave rise 
to a rumour that oil had actually been found. Two other borings 
have been started in Staffordshire, 
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THE SUPPLY OF ELECTRICITY. 


By J. 8. HIGHFIELD, M.Inst.C.E., M.L.E.E. 





(Abstract of paper read before the RoyaL Society OF ARTS.) 


THE recent publicity given to the subject has led the public 
to look for great reductions in prices and many other benefits 
to accrue from the Government taking charge of the industry. 
With the present cost of plant, fuel, and labour no startling 
reductions in price can be looked for. Having regard to cost 
of production, electricity is now supplied in all industrial 
ilistricts and large towns at cheap rates, the figures in the 
following table being typical of average prices :— 








TABLE I. 
; Cost per unit Average | percentage 
Name of town. snipes a of is Bo aed a |ofgross profit 
charges. per unit. to capital. 
KW, a. a. a. 
Ashton-u.-Lyne... | 2,636 0°55 ORS | 7°60 
Birmingham 54,930 0'91 12s | (9°46 
_. me are 5,128 0°55 0°82 8°10 
Glasgow ... ese 55,610 0°83 1°21 8°35 
Leeds -| 24,920 0°52 1°04 8°31 
Liverpool 29,048 0°76 151 10°41 
Sheffield... “| 57,338 0°48 oss 13°36 
Stalybridge 9,000 0°45 O82 11°37 
City of London.. a 21,000 1°55 2°55 701 
Cty. of London Co. 18,500 1°42 vie 714 
London Co. ee | 28,300 O80 106 coe) 
South London Co. 4,350 112 192, | = 687 
South Met. Co....| 9,800 0°96 151 | 8°19 











Unfortunately, there is no simple means of measuring the 
cost of supplying electricity to enable a ready comparison to 
be made between one method and another or between the 
costs of one station and another. 

Table I shows what wide variations exist in the working 
cost per unit sold and the average price received for elec- 
tricity. Any use of either figure for the purpose of compar- 
ing the general excellence of these undertakings would be 
wholly erroneous. 

The smaller profits earned by the companies are noticeable. 
One of the main reasons is, that in nearly all the company 
areas there is a second competing company, with the result 
that large unnecessary capital and other costs are involved. 
In the municipal areas there is no competition. A second 
reason is the large capital sums spent by the companies on 
pioneering work, 

The reasons for the large variations in the costs and in the 
selling prices are to be sought in the existence, or otherwise, 
of competition, in differences in the price of coal, the number 
of consumers, their average load, and the use made by each 
consumer of electricity. 

The total capital charges usually represent about 50 per 
cent. of the total cost of supplying a consumer with elec- 
tricity. The average cost of connecting a consumer, inchud- 
ing the service, meter, and proportion of the distribution 
main, is about £25 The coal bill represents about 25 per 


cent. of the total charges to the consumer, and the other 
charges the remaining 25 per cent. 

The incidence of the above charges varies with the class of 
load supplied, as follows :— 


Total capital charges from 30 to 60 per cent. 
Coat be f ... from 55 to 10 per cent. 
Other wor king expe nses . from 15 to 30 per cent. 


The first figures represent ceecemtalahihi the ratio for 
undertakings supplying a small number of large consumers 
with a high load factor, and the latter figures undertakings 
supplying a large number of small consumers. Cf the total, 
‘the items that vary in approximate proportion. tec the output 
in Board of Trade units consist in an amount represented by 
the cost of three-quarters of the coal and stores, with a pro- 
portion of the repairs and wages, or, say, 25 per cent. of the 
total cost of the supply. Consequently, if 100 represents the 
total cost of working a particular undertaking at @ load 
factor of 20 per cent., and if by reason of the consumers 
using their supply for ‘longer hours they use twice the num 
ber of units, the total cost will be increased to 125. There 
fore, the average cost per unit will be reduced by 37 per cent 

Having regard to the fact that the distribution capital 
represents approximately 50 per cent. of the total capita! 
etuployed, and that the cost of transformation, distribution 
and maintenance of meters represents some H) per cent. of 
the total cost, it follows that no decrease in the price of bulk 
supply by super-stations ér otherwise can possibly result in 
a very large reduction in price to the ordinary small con 
sumer. The ordinary consumer can effect for himself a re- 
duction in the price per unit of much larger magnitude by 
making a better use of the supply. 

In an ordinary private house, if the units used for lighting 
are about 300 per annum, the units used for heating and cook- 
ing will be about 3,000 per annum. Taking the price fo 
lighting at 6d. per unit and the price for heating and cooking 
at 1d. per unit. the average price per unit would be 1.4d. 

The recent high prices of coal and other fuel and the diffi- 
culty of obtaining supplies have resulted in a great increase 
in the use electricity for heating and cooking, and, no 
doubt, had the apparatus for its use been readily obtainable, 
this increase would have been greater, There has also been 
® great increase in the use. of electricity for power; the load 
factor has increased, and, in spite of the fact that new plant. 
when installed, has cost more than 50 per cent. above pre-war 
prices, that the price of coal, having regard to quality, has 
doubled, that wages and other expenses have increased two 
or three times, the electricity supply undertakings have been 
able to carry on and to make ends meet with a relatively 
small increase in price generally not exceeding 50 per cent. 
and with a smaller increase in the average selling price. 

Had plant remained at pre-war prices, there is no doubt 
that progress in replacing small stations by large turbine 
stations would have been rapid. I set out in Table IT the cost 
of power stations of small and large sizes. The figures are 
exclusive of the cost of land and are nearly twice the figures 


TABLE II.—SHow1ne CAPITAL AND WORKING COsTs FOR POWER STATIONS ERECTED AND WORKED AT PRESENT-DAY 
PRICES FOR MATERIALS AND LABOUR. 


Running costs. 





| P | | LL SS EE Ne ee 
4 rat Capital ry es wy Load | Units’ pons 124 per 
installed. cost. oad es factor. generated. | sumption. Cast of ~¥ ar A ys | Total Per unit 
ton. | costs. station conte. . |. generated. 
| capital. 
. Size of | | 
+g units. | £ KW. £ | Per cent. —~e | —_ £ £ £ £ ad 
KW, | } gen’t’d | 
> 250 28,100 250 1124 26 547,500 50 1,230 1,070 3,500 5,300 | 2°54 
50 1,095,000 76 | 2,330 1,100 3,500 6,930 1°52 
’ 50U 55,500 1,000 | 55°5 25 2,190,000 | 45 | 4,400 | 2,600| 6,900| 13,900| 152 
50 4,380,000 4°26 8,300 2,700 | 6,900 | 17,900 | 0°98 
4 1,000 125,650 3,000 41°88 25. | 6,570,000 3°56 10,250 5,900 | 15,700 | 31,850 116 
| . 60 13,140,000 3°26 19,000 6,100 | 15,700 | 40,800 075 
5 | 2,000 240,000 6,000 400 | 26 | 13,140,000 30 17,600 11,500 | 30,000 | 59,100 1°08 
| | 60 | 26,280,000 . wi 32,200 | 11,800 | 30,000 | 74,000 0°68 
6 5,000 535,000 20,000 26°75 25 | 438,800,000 26 48,900 21,000 | 67,000 | 136,000 O75 
60 | 87,600,000 2°3 89,900 21,600 | 67,000 | 178,400 0°49 
7  |10,000 1,100,000 50,000 22°0 25 109,500,000 2°25 110,000 31,500 | 137,500 | 279,000 0°61 
‘ 50 | 219,000,000 2°10 205,000 32,500 | 137,500 | 375,000 0°41 
6 (26,000 | 2,142,000 | 100,000 21°42) 25 219,000,000 2°0 195,500 | 53,000 | 268,000 | (516 500 | = 0°57 
| | 80 | 438,000,000 | 18 | 352,000 | 55,000 | 268,000 | 676, 037 
| é 




















The figures in the above table are merely typical. 


the site. They include estimated figures for buildings, wharfage, sidings, &c. 
circulating water. 


They may be ye to vary somewhat according to the locality and 
, but are exclusive of cost of land and of providing 
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obtaining before the war. I also show the approximate work- 
ing expenses; these figures must be taken as typical; local 
-onditions might produce wide variations. Tho figures show 
clearly the economy to be gained from the use of large plant. 
TABLE IIl.—SHowine THE Cost oF TRANSMISSION SYSTEMS 
AT PRESENT-DAY PRICES roR LABOUR, AND TAKING COPPER 
AND LEAD AT £100 AND £25 PER Ton RESPECTIVELY. 





Working cost. 





Size of Useful Capital Capital a RS ee OB 
conductors capacit costper| cost per | 
aD ape af mile KW. per —s Per kw. per 
pressure. run. mile run. oa } annum per 
. mile run. 
Underground System 
{ | 10 per cent. 

Sq. ing Volts. | Kilowatts. £ | | on capital, £ 

075 3,300 } 320 4,000 | 135 } 400 1° 
135 3,000 | 540 6,000 | 93 500 ous 
125 11,000 | 1,800 5,500 | 30 550 0-30 
123 22,000 | 3,600 6.000 | 17 600 O17 
125 38,000 | 5,400 7,000 13 | 700 O18 

P Overhead System. 
| 194 per cent.| 

Sq. in. Volts. | | on capital, 4 
‘075 =: 3,300 320 «=6| «1,300 40 } 162°5 051 
125 3,800 54¢ =| s«i1,600 30 200 0°37 
12 11,000 1,800 | 2,600 1°45 325 O18 
125 22,00 3,690 | 2,900 0°80 350 010 
125 33,000 5,400 8,200 0O6 | 400 0°08 


Two cables and six overhead wires are included in each line to work with 
three-phase alternating current. 

In Table ITT I show the cost of underground and overhead 
transmission lines, the cost of the latter varying from less 
than one-half to slightly over one-third that of the former. 
[he figures in the last column show that under the best 
conditions the cost of transmission for distances exceeding 
4”) miles is a serious item. “It is clear that the increased cost 
of plant and mains must mean that the superseding of exist- 
ing plant will be delayed. 

Often the argument is advanced that State or municipal 
ownership results in low prices. Before. the war, companies 
were able to raise loans at rates of interest varying from 
34 to 4} per cent.; municipalities in general paid from 3 to 
3h per cent., or, say, some 1 cent. less; but under the 
terms of the loans they were obliged to provide sinking funds 
to redeem the loans in about 25 years, involving a sinking 
fund of from 3 to 34 per cent. In place of a sinking fund, 
the companies usually apply to depreciation and reserve an 
umount equal te about 2 per cent. of the capital; conse- 
quently, so far as the loans are concerned, the total annual 
payment for money so raised is -approximately the same as 
for municipalities. 

The companies also raised considerable sums of money by 
the issue of preference shares entitled to dividends at the 
rate of from 5 to 6 per cent.; the money so raised thus cost, 
alter allowing for depreciation, perhaps one-half of 1 per cent. 
more than the money raised by the municipalities. Some- 
thing like one-half of the total capital of the companies has 
heen raised by the issue of ordinary shares, and average divi- 
dends have been paid thereon of approximately 4 to 5 per 
cent. 

The matter may be examined by comparing the gross profit 
earned by: the company and municipal undertakings. The 
figures, extracted from ‘* Garcke’s Manual of Electrical 
Undertakings,” are as follows :— 

TABLE IV.—Amounts oF CAPITAL EXPENDITURE AND GROSS 
PROFIT IN CERTAIN COMPANY AND MUNICIPAL-OWNED 
ELECTRICITY UNDERTAKINGS. 











: “= € Percentage 
No. of — Gross profit before 
, Capital sas of gross 
Year. under- \ providing for 
takings. expended. deguociaiien. own rhey 
Company Undertakings. 
£ £ 4 
1914 98 25,132,662 1,722,396 68 
1915 95 26,281,952 1,686,389 64 
1916 93 | 25,958,683 1,673,552 64 
1917 lll | 27,107,746 1,914,634 70 
‘ Municipal Undertakings. 
1914 186 | 45,250,532 3,653,919 | 80 
1915 199 49,424,226 8,952,902 } 80 
1916 180 | 49,375,009 8,830,077 | 78 
1917 172 | =49,246,295 4,054,771 82 
| | 





The main reason for the difference in gross profit is that 
the companies in general supply under more difficult con- 
ditions than the municipalities. The latter supply nearly all 
the large manufacturing towns excepting Newcastle and 
London, and in the latter there are over all the dense central 
areas competing companies, and in the county areas of the 
— companies difficult distribution problems have to be 
aced. 

There is no doubt that had the prices charged to the con- 
sumers been increased by even. 1 per cent., and had the addi- 
tional profits been applied to improving methods and appara- 
ts, the cost. to-day to the consumer would have bean. Jess. 
Whatever is ultimately decided upon for the future conduct 


/ 


/ 


of electricity supply, it is to be hoped that at least the 
finances of the industry will be arranged so that there will 
be such a margin over and above the cost of production, 
including the capital charges, as will provide ar ample reserve 
not only for the replacement of plant as it becomes obsolete, 
but also for the conduct of large-scale experiments, directed 
to increasing efficiency and improving methods. The exist- 
ence of profits and the expenditure of a sufficient sum for the 
above purposes is the only way to establish the business on a 
really firm foundation, and is the surest way to provide for 
the production of electricity at the lowest possible price. 

Financial assistance from the State for industry may be, in 
certain cases, necessary and justifiable, but such assistance 
should be rendered only when absolutely necessary. Experi- 
ence shows that electrical supply is a stable industry, and 
although the margin of profit has been small in the past, in 
the sense that the ordinary shareholders of companies have 
received an average dividend of only 4 to 5 per cent., the 
business is one that should offer a safe investment for capital, 
and in the future there should be no difficulty in raising divi- 
dends to 8 or 10 per cent. The power companies raised large 
sums of money, and after earning very small profits for some 
vears they are gradually improving their position, as the 
following figures show :— 


2 | Noot | Capital | 
Year. | companies. expended. Gross profit. Capital. 
= hee 4 F Per cent. 
1910 | 6 | 6,246,322 249,728 4°0 
1913 | 7 7,461,917 | 374,684 | 50 
1917 | 8 10,495,454 | 723,640 69 
} 


They have now established themselves, and there is no 
reason why they should not become increasingly prosperous 
commercial undertakings, able to raise through the ordinary 
channels the money they require for development. 

Again, the larger municipal undertakings showed in the 
year 1917 an average return on the capital expended of 8 per 
cent., and in addition to meeting the whole of the interest 
and sinking fund charges, they were able to set aside for 
reserve a sum of £414,818 on the total capital sum invested 
of £49,246,295. 

From these figures there does not seem to me to be any 
strong case for State assistance, so long as the development 
of electrical supply proceeds along well-trodden lines. 

Development. should proceed outwards from the towns 
With this object a uniform system should be adopted so that, 
when eventually the call for power increased in the inter 
mediate districts, the supplies could be linked together so as 
to form a uniform and complete system. 

The chief saving of coal is made by changing from an isolated 
plant to a central electrical supply. The individual plant may 
use as much as 12 tons of coal per KW. per annum, as against 
4 tons at a central power station. Before putting down 
independent plant, it 1s to be regretted that consumers often 
fail to realise that, although’ the immediate comparison miay 
show some smnall advantage in its favour, the ultimate advan- 
tage is all in favour of the central supply of power, as once 
the private plant is installed the cost of power cannot be 
reduced until the plant is finally scrapped at the end of 
15 to 20 years; in fact, as the plant gets older the cost of 
running it tends to increase. Against this fixed cost, the 
tendency of the central station is to reduce continually its 
costs; its load is always growing, necessitating the installa 
tion of new plant. which is invariably more economical than 
the old plant. The skill and attention given to the plant 
tend to increase as the plant increases in size, resulting in a 
steady decrease in the cost of production and in a lower price 
to the consumer. Every new customer of a central station 
reduces the incidence of the standing charges, and enables 
the date for erecting new and mare economical plant to be 
advanced. 

The most satisfactory method of financing a power under 
taking is for most of the consumers to have some direct. finan 
cial interest in its success. The prices for power should be 
sé fixed as to produce an ample return on the capital. so that 
sufficient amounts can be set aside to provide for the earls 
scrapping of uneconomical plant, for the adoption of the newest 
methods, for research in the methods of using fuel, and for 
the payment of, say, 8 to 10 per cent. on the ordinary capital. 
A company so situated would be able to raise money at the 
lowest market rate of interest; the fact that its consumers 
are interested in its prosperity will make them most excellent 
canvassers, so that the business should increase rapidly; 
with every increase in business its costs will tend to decrease, 
and, consequently, its profits will increase, and should be 
shared with its consumers before the rate of dividend is in- 
creased above, say. 8 per cent., and as the dividend increases 
the proportion of the profits distributed among the consumers 
by way of a reduction in price should be increased 

It 1s probable that in the near future further progress wil! 

made in the electrification of railwave. Statiens should 
not be put down by railway companies but bv the electric 
supply authorities, and should form part of their main 
syeteme. 

The depreciation in the currency and the consequent od 
vance in the prices of plant, wages, and material have, fre 
an economic view point, delayed the date for scrapping exist 
ing plant, and have made the conservation of capital of th- 
first importance. On the other hand, the increased cost of 
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coal and the necessity for conserving it, are pressing reasons 
for taking care that future developments make for the maxi- 
mum of economy. It is clear that the artificial boundaries 
that have hitherto confined each undertaking to its district 
should be bridged over. It is almost certain that the plant 
available to-day will be, from the point of view of economy 
in coal consumption, obsolete within the next fifteen years. 


There is the less reason to plunge rashly into huge expendi-~ 


ture far ahead of requirements. 

When the Government takes under its wing any enterprise, 
it should take care that in making laws for its conduct the 
ordinary principles of business should be observed. The law 
should enable the business to Sourish, instead of making the 
earning of profit difficult or impossible; it should protect the 
industry so that ample profit can be earned; large reserves 
should be encouraged, and increasing profits shared with 
the customers; thus only can the widest expansion and the 
lowest prices be attained. If direct State aid is required 
at all it should be resorted to only when other methods fail. 

It is of the utmost importance that the present uncer- 
tainty should be removed as soon as possible; it is hampering 
the industry just at a time when confidence is of the greatest 
importance. Extensions of plant are called for in every direc- 
. tion, and delay will lead to breakdowns and shortage of 
supply. Naturally, in the present uncertain position, doubt- 
ful if their property is to be transferred to rather nebulous 
district boards yet to be set up, and, if so, at what price, 
both companies and municipalities hesitate to embark on new 
expenditure. Any long delay will do far more harm than 
the district boards can put right for years. 





DISCUSSION. 

Mr. JAMES DEVONSHIRE said he was responsible for the 
first Parliamentary promotion of a Power Bill, viz., in 1898, 
when the General Power Distributing Co. endeavoured to 
obtain powers to supply electricity over a very wide area. 
The Bill passed through the House of Lords, but failed in 
the Commons, where it met with a solid phalanx of opposi- 
tion from the municipalities. However, he did not think 
that the £10,000 expended was wasted, because two years 
later there came before Parliament a group of power bills, 
all of ae received Royal Assent. Moreover, he believed 
the promotion of 1898 was responsible for the appointment 
of Lord Cross’s Committee, which recommended that elec- 
tricity should be authorised for distribution over wide oteas. 

Mr. G. W. Partrivce, as one of Mr. Ferranti’s assistants, 
described how supply was given in the old days, from over- 
head cables at a pressure of 2,400 volts, with house trans- 
formers. Mr.:Ferranti was 20 years in front of everybody 
else. The original 10,000-volt cables were in actual use over 
a great portion of the London company’s system to-day— 
about 28 miles of these cables. The controversy between 
alternating and direct current in the early days was so keen 
that the respective managers would not speak to-one another. 
With regard to the superstations which were so much talked 
of, for every pound of coal burned it was necessary to have 
500 Ib. of water for condensing purposes; the question of 
circulating water was of the greatest importance. If they 
could make use of the large heaters of which so much was 
heard, the load factor would be very much improved, and the 
customers using them could have energy at a very low rate. 
During the war certain countries, such as Italy and Switzer- 
land, found it practically impossible to obtain coal even at 
£10 or £12 per ton; the Swiss were so short of coal that 
they had to make use of these large heaters, and at the 
present time he understood that there were no fewer than 
47 different types of these heaters in use or béing completed. 

Mr. L. L. Roptnson said that his Council, upon his advice, 
had departed from the old and stupid municipal habit of con- 
demning everything that a company did. The Hackney 
Borough Council had linked its power station with that of 
the North Metropolitan Power Co. with the view of obtaining 
the greatest advantage out of the two systems for the purpose 
of munitions manufacture in the north-east of J sondon. That 
was done by running a cable from a sub-station in the north 
of Hackney to a sub- een supplied by the North Metro- 
politan Co. in Stoke Newington. That cable had been used 
throughout the war, and it was being used constantly to-day. 
for keeping the loads on” the respective works at economical 
figures. Hackney now never ran its works unless there was 
a load sufficient for a big turbine, and the whole week-end 
was dealt with by the company. The saving had been most 
striking. Before they linked up, Hackney was using 3 lb. 
of coal per unit, but now it was less than 2} lb. 

Mr. W. L. MAnDGEN said that one of the most serious diffi- 
culties with which the electrical industry had had to contend 
in the past was the competition of private generating plant. 
Up to the time of the war the number of private plants which 
were being installed had gradually diminished, but the un 
certainty as to legislation affecting the industry was not 
only having am influence upon extensions of the large power 
stations of the country, but it was also unsettling the minds 
of the owners of large works, with the result that there had 
heey a very large increase in the orders for private plant. 
He ~"*s informed that of the electrical plant now on order. 
one-third was for private installations. Notwithstanding the 
greatest pressure being brought upon the authorities to do 
something quickly, months had gone by, and still there were 
no signs of action. Meanwhile the industry was suffering 
very severely. 


Mr. P. D. Tuckerr said he could not quite agree with Mr. 
Madgen as to the position with regard to private plant. His 
own impression was that the tendency to install private plant 
was still diminishing where the power companies were in a 
position and willing to supply. At the same time, in the 
present uncertain state of legislation, the supply ‘industry 
did not know where it was, and hesitated to spend large 
sums of money in pushing the sale of power among large 
a wy 

Mr. A. Baker said that in the discussion on the recent 
paper " the Royal Society of Arts by Sir Dugald Clerk, a 
comparison was made between cooking by gas and cooking 
by electricity. In such comparisons it was important that 
electricity should have fair play. The speaker in question 
said that 100 units used in a modern electric cooker were 
equivalent to 1,000 cubic feet of gas in an old-fashioned gas 
cooker, He had with him some figures from one of the 
L.C.C. cooking schools in which gas and electric cookers were 
side by side, and the staff were free to use either as they 
thought fit. Thus the figures were unbiased. The gas re 
quired to cook a dinner consisting of 4 Ib. 1 oz. of beef, 
boiled potatoes, greens, and an apple pie cost 1.26d., whilst 
electricity to do the same cost 1.4d. With gas cooking» the 
joint was reduced in weight by 12} oz., and with electricity 
it was reduced by 7} oz. The total cost. of cooking by gas 
worked out at 9.86d. and by electricity 6.55d., and the com- 
parison was that 39 units of electricity were the equivalent 
of 1,000 cu. ft. of gas, or 100 units the equivalent of 2,580 
cu. ft. of gas. 

Mr. G. L. ADDENBROOKE said that as one of the old pioneers 
he was alarmed at the attitude which the public was taking 
up towards the whole question of electricity. There seemed 
to be a sort of idea that if the Government took over elec- 
tricity supply every farmer within five miles of a town could 
have electric light in his farm buildings, motors, &c., and 
that every cottager in a remote district could also have 
electricity. There was no doubt, however, that the more 
the question was gone into the more it was seen that that 
would not be so, owing to the economical limits of distribu- 
tion. Another point was that the erection of super-stations 
was entirely controlled by condensing-water facilities. If 
great advances took place which would do away with the 
need for these immense quantities of condensing water, in 
20 vears they would have all these costly super-stations lying 
in the wrong places, and a fresh start would have to be 
made. If the Bill were passed, it would take two or three 
years to prepare the plans, &c., and the stations would take 
a long time to complete, so that the industry would be in 
a state of uncertainty for the next five years, just at the time 
when reconstruction was very important, and when it was 
desirable that we should pull ourselves together as quickly 
as could be done. He hoped that sounder and more con- 
servative counsels would prevail in high quarters in the 
future than seemed to have been the case in the past. 

Mr. F. W. Jennincs said that the advantage of using 
private plant when there was a large quantity of steam re- 
quired for manufacturing purposes, had not been brought 
out very clearly. He was familiar with many private plants 
which had taken the place of supply from a public source in 
connection with which the coal bill for the factory had not 
been altered at all from that which was previously required 
for generating steam for factory purposes. Therefore, the 
only cost of the electricity was the interest on capital and 
depreciation. If that was developed a little more some of 
the smaller public supply stations might be used to better 
advantage than they were at present. Although the effi- 
ciency of a power station might only be 20 per cent., the 
combined efficiency, if the latent heat in the exhaust steam 
was made use of, was something like 60 per cent. 

The Cuamrman (Mr. A. A. Campbell Swinton) said it was 
a surprising thing that ‘electricity should have made the 
advance it had having regard to the difficulties it had had 
to contend with. All these difficulties had been due to 
political considerations. If the mdustry had had a perfectly 
free hand and the politicians had not been brought into the 
matter he was sure it would have been in a vastly or gail 
position to-day than it was. If the authorities would only 
appoint technical people to attend to these matters and keep 
them out of the hands of the politicians, he was sure they 
would all be thankful. 

Mr. HiGHFIELD, replying to the discussion, said the only 
deduction to be drawn from Sir Dugald Glerk’s paper was 
that if the country was to save coal, the sodner electricity 
was got rid of and gas used instead the better. The answer 
to such a suggestion was that electricity was being used 
more and more every day for heating and cooking. The 
difficulties which would arise if new authorities were set 
up to purchase existing power stations and transmission 
lines could hardly, he thought, have been realised. Many 
of the existing smaller plants, which were erected when 
plant was much cheaper than it was to-day, were doing effi 
cient service and supplying the consumer with cheaper 
energy than would be the case if they were scrapned under 
a national system and modern plant installed in their place 
at present-day prices. The difficulties of condensing water. 
which had been’ referred to, would be got over by putting 
power stations afloat, and in that connection use might be 
made of some of the German battleships. The difficulty of 
coaling would be greatly reduced, as colliers could be brought 
alongside, and ash handling became perfectly easy. 
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NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. 





Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
if considered of sufficient interest. 





An Electromobile Tipping Truck. 


Storage battery industrial trucks suitable for use in ware- 
houses, works, platforms, &c., are now coming into general 
use, and the following particulars of a truck fitted with a 
side tipping hopper, and made by E.ecrromosiLte (L&eEDs), 
Lrp., Prospect Works, Otley, Leeds, may therefore be of 
interest. Our illustration (fig. 1) shows an A-type truck, the 
steel hopper having a capacity of 54 cu. ft. and the load 
being 25 ewt., that was supplied for carrying coal. The 
hopper, of course, tips both sides. The driving motor is of 
the well-known traction type, and the controller provides 
three positions for either direction, and is of drum type. 
It is contained ina metal protecting case, and the copper 
contacts, Which are readily renewable, are so arranged that 
sparking is reduced to a minimum. Provision is made for 
the adjustment of the fingers. The controller is interlocked 
with the pedal contracting band brake, which acts on the 
propeller shaft, and is expanded clear of the drum as the 
driver mounts the platform and automatically applied as he 
leaves it, the controller handle returning to the neutral 
px sition. Steering is by lever with vertical movement, and 
the drive is by worm gear in conjunction with a full floating 
rear axle. Dust-proof housing is provided for the gears, 
which operate continually in a bath of oil; the worm is made 














Fic. 1.—Euecrric Trepinc-Hoprer TRUCK. 


of special alloy steel, and the worm wheel from phosphor 
bronze. The worm is mounted on ball bearings, of journal 
and thrust type, the differential carrying the worm wheel 
being mounted on similar bearings. Tinker taper roller 
bearings carry the truck wheels. The wiring consists of 
English V.I.R. cable protected where possible by steel tubing 
and fitfings. A fuse affords protection from misuse, and at 
the same time provides a simple form of safety key for pre- 
venting the truck being used by unauthorised persons. or 
standard battery equipment for this truck is 16 cells, I.M.V.5 
Ironclad Exide, assembled in two trays clamped into sositicn 
under the platform. This truck attains a maximum speed 
of 7 M.P.H. with a standard battery on a smooth level floor 
in either direction. It can be manceuvred in — posi- 
tions at a speed of one or less M.P.H. The weight of A-type 
trucks i is 1,900 lb.; length, 8 ft.; width, 3 ft. 4 in.; clearance, 
4 in.; and the stee ring radius, 7 ft. It is stated that in 
some Bd these trucks are negotiating short grades of 1 in 
6, and that on fairly level floors as many as six 1-ton trailers 
can occasionally be dealt with. 

This firm manufactures all types of road vehicles, 
} to 7 tons capacity, and also passenger cars. 


from 


High-Pressure Discharge Apparatus for Wireless 
Telegraphy. 

This ingenious device, invented by Mr. W. Haminton Wison. 
embraces a new combination of principles. After 18 months 
of exhaustive mathematical and experimental research it was 
put forward in 1914 for use in wireless telegraph transinitters 
for war purposes, and until the close of the war it rendered 
valuable service, many hundreds having been used ‘bv the 
War Office, Admiraltv, and Royal Air Force under arduous 
active service conditions. Publicity during the war was 
carefully avoided, and public attention was not drawn to the 
invention until its mention in a lecture before the Institution 
of Electrical Engineers on April 3rd, 1919, by Lieut.Colonel 
Cusins, R.E., on ‘‘ The Development of Army Wireless during 
the War.” 

Fig. 2 shows the complete apparatus. and fig. 3 shows the 
electrical connections in one form of the invention. 

When the signalling key (9) is depressed and the motor- 


driven interrupter (4) closes the circuit, for the first time, 
@ charging current passes from the supply source (3) through 
the primary of the spark coil (2) to the condenser (7). The 
conditions of the circuits are made such that this charging 
current is oscillatory in character, and the timing of the 
motor interrupter can be made such that the circuit is in- 
terrupted when the charging current through the supply 
source is at, or near, zero value, and hence there is little or 














Fic. 2.—WILSON HIGH-PRESSURE DISCHARGER 

no energy stored inductively in the circuits to produce a 
spark at the interrupter contacts at ‘* break ’’; a simple 
interrupter without oil, gas, or spirit is all that is necessary 
Further, since the break is made to occur when the oscilla 
tory current is passing through its first zero, the condense 
(7) is charged to approximately twice the voltage of the 
supply source, owing to its having been over-charged by the 
energy which was stored inductively in the primary (2) of 
the spark coil. A small magnetising current will have passed 
through the inductive winding (8) during the time — the 
interrupter was closed, but owing to the relatively high in 
ductance of this winding and the exceedingly short time of 
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Fic. 3.—DIAGRAM CONNECTIONS. 


‘make ’’ the energy stored thus is quite negligible. When 
interruption occurs, however, the charge in condenser (7) 
oscillates through the inductance across its terminals, so that 
after the end of the first half period of this oscillatory dis 


charge the condenser has become charged to the reverse sign 
7 
ileal 
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Fic. 4.—ALTERNATIVE CONNECTIONS 


The losses occurring during this reversal of charge are 
made small, so that the voltage of the reverse charge is 
still approximately twice that of the supply source, and the 
interrupter is timed to close the circuit for the second time 
at the moment when the reverse charge is a maximum 

Hence, it will be seen that immediately the circuit is re 
closed there is a voltage of approximately three times that 
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of the supply acting round the circuit (due to the condenser 
voltage being added to that of the supply). This results in a 
greatly increased amplitude of the oscillatory current through 
the supply during the time when the-circuit is closed for 
the second time; the condenser is discharging during the first 
quarter period of this current, and recharging in the opposite 
direction to a still higher pressure during the second quarter 
period of the oscillatory supply current, this direction being 
the same as at the end of the first ‘* make ”’ period. 

Consequently, when the interrupter breaks the circuit a 
second time, namely, when the supply current is again 
passing through zero, the condenser will be charged to a 
voltage which may be approximately four times that of the 
supply, and this building-up or resonating effect will go on 
increasing until a discharge begins to pass at the terminals 
of the secondary (1) of the spark coil, or until the increasing 
losses in the system bring about a condition of equilibrium. 

The spark coil behaves like a transformer—in fact, a closed- 
core transformer may conveniently be used in its place—and 
as the maximum pressure is impressed on its terminals at the 
instant when the interrupter closes the circuit, it follows 
that the secondary discharge takes place at that time. This 
may be shown, experimentally, to be the case. 

For wireless transmitting purposes, the secondary of the 
spark coil is joined in the usual way to the high-pressure 
condenser of the high-frequency oscillating circuit. 

In order that the condenser (7) may not be inconveniently 
large, and for other reasons, it is preferable to place this 
condenser across a suitable secondary winding having a 
large number of turns of what is termed a “ buffer ‘trans- 
former.”” The most suitable manner of doing this is shown 
in fig. 4. The general principles given above apply also in 
this arrangement, but proof of the identity requires experi- 
mental or mathematical treatment. 

Fig. 5 represents experimentally-obtained curves of current 
for fig. 4 when used with a condenser for producing high- 
frequency oscillations. 
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Fic. 5.—Cerrent Curves. 


The interrupter disk is rotated by a small direct-current 
motor at the correct speed. The brushes are easily renew- 
able, and the disks have a long life owing to the freedom 
from injurious sparking. The sets can be made for any 
power input, within reasonable limits, that may be required, 
and for any supply pressure up to 500 volts. The maximum 
power input can be as readily arranged for low supply pres- 
sures, even down to 25 volts, as for the higher pressures. 

Sets can be supplied to work at any given spark frequency. 
from 100 sparks per second to 1,000 per ‘second. Standard 
sets operate at a spark frequency of 650 per second. which 
frequency takes advantage of the most sensitive telephone 
frequency. The spark gives a clear musical note, and enables 
reception to be carried on under conditions which would 
otherwise be impossible. It is claimed that the efficiency is 
exceedingly high, and may, under suitable conditions, exceed 
75 per cent. 

The patentee and sole manufacturer is Mr. W. 
Wilson, of 4, Bank Broadway, Kingston Hill, 


Hamilton 
Surrey. 
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